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FRI DAY
DECEMBER 12, 1997
The neeting of the Advisory Committee was
held in the Versailles Ballroom at the Holiday Inn
Bet hesda, 8120 W sconsi n Avenue, Bethesda, Maryl and,
at 9:30 a.m, Dr. Patricia Ferrieri, Commttee Chair,

presi di ng.

PRESENT:
DR PATRI Cl A FERRI ERI Chai r
DR ADAOCRA ADI MORA

DR CAROLI NE HALL
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PROCEEDI NGS

9:33 a.m
OPEN SESSI ON

CHAlI RPERSON FERRI ERI : Good nor ni ng. I'd
like to call to order the Open Session. W're here to
di scuss the RotaShi el d™ rotavirus vaccine. | thought
we woul d begin by introducing our panel at the table,
and then Ms. Cherry will have sone admnistrative
announcenents.

Dr. Snider, would you mnd starting agai n?

DR. SN DER: D xie Snider, Associate
Director for Science, Centers for D sease Control and
Preventi on.

DR. EDWARDS: Kat hy Edwards, Departnent of
Pedi atrics, Vanderbilt University.

DR HALL: Caroline Hall, professor of
Medi ci ne and Pediatrics, University of Rochester.

DR.  FLEM NG Thomas Flem ng, Chair,
Bi ostatistics, University of Washi ngton.

DR. ESTES: Mary Estes, professor of
Mol ecul ar Virol ogy, Bayl or Coll ege of Medicine.

IVS. CCLE: Rebecca Col e, Consuner
Representative, Chapel HIl, North Carolina.

DR.  ADI MORA: Adaora Adinora, assistant

professor of Medicine, Infectious Diseases, UNC,
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Chapel Hill.

CHAlI RPERSON FERRI ERI : Patricia Ferrieri
prof essor of Laboratory Medicine and Pathology in
Pedi atric Infectious D seases, University of M nnesota
Medi cal School, M nneapolis.

DR. KARZON: David Karzon, Enmeritus
prof essor of Pediatrics and M crobiol ogy at Vanderbilt
Medi cal Center.

DR. DuPONT: Her bert DuPont, professor of
Medi ci ne and I nfectious D seases at Bayl or Col | ege of
Medi cine and the University of Texas in Houston.

MR MODLIN:  |I'"mJohn Mdlin, professor of
Pedi atrics and Medicine at Dartnouth Medi cal School.

DR MALDONADO  Yvonne Mal donado, associ ate
prof essor of Pediatrics, Stanford University, and
menber of the National Vaccine Advisory Conmttee.

DR. HALSEY: Neal Halsey, professor in
International Health and Pediatrics at Johns Hopki ns
University, and chair of the Commttee on Infectious
Di seases for the American Acadeny of Pediatrics.

CHAl RPERSON FERRI ERI:  Thank you very much.
Back to Ms. Cherry.

MS. CHERRY: Thi s announcenent is nmade a
part of the record at this neeting of the Vacci nes and

Rel ated Biological Products Advisory Conmmttee on
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Decenber 12th, 1997.

Pursuant to the authority granted under the
commttee charter, the director of the FDA Center for
Bi ol ogi cs, Eval uation, and Research has appointed the
followng individuals as tenporary voting nenbers
Drs. Broone, DuPont, Karzon, Flem ng, Finkelstein, and
Sni der .

These tenporary voting nenbers wll
participate in the discussion and any votes on the
rotavirus vacci ne RotaShield™ for the prevention of
diarrhea in children sponsored by Weth-Lederle
vacci nes and pediatrics.

Based on the agenda nmade available, it has
been determned that all financial interests in firns
regul ated by the Center for Biologics, Evaluation, and
Research that nmay be affected by the commttee's
di scussions which have Dbeen reported by the
participating nenbers, tenporary voting mnenbers,
consul tant, and guest speaker as of this date, present
no potential for an appearance of a conflict of
interest at this neeting with the follow ng notations
and di scl osur es.

Dr. Adaora Adinora reported that in the past
she was the principal investigator on an unrel ated

contract awarded to her enployer from a regul ated
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7
firm and in addition, an appearance determ nation was
updated by the agency in April of 1997 for an
unrel ated grant from N A D in which she receives part
of her salary.

Ms. Rebecca Col e di scl osed that she attended
an unrelated dinner honoring the devel oper of the
varicella vaccine. She received an honorarium

Dr. denents-Mann has been excluded from
participation in the discussions on rotavirus.

Dr. Kathryn Edwards: a written appearance
determ nati on was approved for an unrel ated grant and
three unrelated contracts fromN AID, as well as for
an unrelated contract from a regulated firm Dr .
Edwards has al so disclosed that in May of this year
she spoke on an unrelated issue sponsored by a
regul ated firmand recei ved an honorarium

Dr. Mary Estes: a waiver was approved for
indirectly-related grants. The waiver permts her
full participation in today's discussion. I n
addition, she disclosed that she was an invited
speaker for a regulated firm Al so she disclosed that
she is working in the rotavirus field and is currently
a nmenber of her university's patent team

Dr. Patricia Ferrieri: the agency approved

a wai ver anmendnent in April of '97 for stockhol di ngs.
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The hol dings remain unchanged. In addition, the
agency approved a witten appearance determ nation on
Cct ober 23rd, 1995, for an unrelated N A D contract.

Dr. Harry Geenberg has been excluded from
participation in the discussion on rotavirus.

Dr. Carol ine Hal | : an appear ance
determ nati on anendnent was approved for a sonewhat -
related N AID contract. In addition, the agency
approved an appearance determnation in April of '97
for an unrelated N Al D contract.

O the consultants, Dr. Thomas Fl em ng, the
agency approved an appearance determ nation on Apri
4t h, 1997, for unrelated NI Al D grants.

Dr. Neal Hal sey, a consultant, reported that
he participated in three different unrel ated industry-
funded conferences. he received an honorarium plus
travel expenses. |In addition he reported that he is
the co-investigator on an unrelated NI AI D grant.

He is also establishing an institution for
vacci ne safety at Johns Hopkins University. Startup
funds have been requested from several vaccine
manuf acturers. To-date, two manufacturers have
provi ded fundi ng.

In addition, Dr. Hal sey reported that he was

the investigator on a past NNAID grant in 1985 to 1988
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to study rotavirus vaccines, which was awarded to his
uni versity.

He is the director of the D vision of
D sease Control in the Departnent of Internationa
Heal t h. Two faculty menbers in this division have
participated in the efficacy trials under review Dr.
Hal sey did not participate or receive any conpensation
from these studies.

Dr. David Karzon reported that he is
prof essor Emeritus at the Departnent of Pediatrics,
Vanderbilt University. Vanderbilt participated in the
vaccine trials with regulated firns. Dr. Karzon did
not participate in the trials, nor does he supervise
staff working on the trials.

Dr. John Modlin: a waiver for stockhol ding

was approved permtting Dr. Modlin's ful
participation in the discussions and any vote. I n
addi ti on, he at t ended an unr el at ed vacci ne

consultant's neeting in Cctober 1996 supported by a
regulated firm He did not receive any remnuneration.

In regards to FDA's invited guest speaker
Dr. Roger d ass, the agency has determ ned that his
service is essential. He has no reported financia
interests which would present a conflict of interest.

The follow ng participants did not have any
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financial interests to report on this topic: Drs.
Broone, Finkelstein, Meier, DuPont, Ml donado, and
Sni der.

Screenings were conducted to prevent any
appearance, real or apparent, of conflict of interest
in the commttee discussions today. Copi es of al
wai ver statenments and appearance determ nations
addressed to this announcenent are available by
witten request under the Freedom of Information Act.

In the event that the discussions involve
specific products or firnms not on the agenda for which
FDA's participant has a financial interest, the
participants are aware of the need to exclude
t hemsel ves from such invol venent and their exclusion
wll be noted for the public record.

Wth respect to all ot her neet i ng
participants we ask in the interest of fairness, that
you address any current or previous financial
i nvol venent with any firm whose product you wish to
coment upon.

CHAl RPERSON FERRI ERI:  Thank you very much.
We'll begin then, with the introduction by Laraine
Henchal from FDA

DR HENCHAL: Good norning. The vaccine to

be present ed for t he Advi sory Commttee's
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consideration today is RotaShield™ It's a live,
oral, tetravalent vaccine for the prevention of
rotaviral gastroenteritis. It was submtted by Wet h-

Ayerst Laboratories, also known as Weth-Lederle
Vacci nes and Pedi atrics, anong other nanes. It wll
be referred to fromhere on as just Weth.

The product consists of a Rhesus rotavirus
serotype G 3, and three hunman-Rhesus reassortant
viruses which express the nmajor neutralization protein
representing human serotypes G1, G2, and G 4.

Rot aShield™ is to be adm nistered orally
using 2.5 mM of a citrate, bicarbonate buffer. The
buffer neutralizes the acid contents of the stomach
whi ch enables the acid labile virus to pass into the
gastrointestinal tract.

The buffer is packaged in a dispette -- in
a plastic dispette -- which is also used for
adm ni stration. The dose to be admnistered is 4 X
10° pfu; that is, 1 X 30 pfu of each of the four
serot ypes. And the recomended schedule is, for
i nfants between six and 30 weeks of age with a 3 weeks
m ni num bet ween doses, and it would be three doses.

Alittle bit of the history of this product.
In 1987 the original IND for the Rhesus rotavirus

serotype 3 was submtted. And then in 1988 the other
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INDs for the other three nonoval ent reassortants were
subm tted. In 1988 the IND for the tetraval ent
vacci ne was submtted, and in 1997 the PLA and ELA
suppl enent for the tetraval ent vacci ne were submtt ed.

There are a total of 25 clinical studies and
15,181 subjects in the US. and in seven other
countries -- including Brazil, Finland, Israel,
Myonmar, Peru, Thailand, and Turkey. There were two
ot her studi es conducted in Venezuel a under an I ND held
by the NIH which included another 2,782 subjects.

O the subjects studied by Weth, 957 were
neonates -- that is, they were under 14 days of age at
the first dose -- and 14,161 were infants. O the
infants, 6,948 received at |east one dose of
Rot aShi el d™ at the 10° pfu dose.

Just a little about the manufacturing and
testing. The manufacture is a classical, static,
tissue culture nethod. There is mninml downstream
processing. There's just a filtration step and then
the vaccine is |yophilized.

The cell substrate is fetal Rhesus |ung cel
-- oh, | forgot. Because of the mniml downstream
processing of this kind of live vaccine, it's
i nportant that extensive testing be done to show that

t he product has been free of adventitious viruses.
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In addition to the testing conducted on this
fetal Rhesus lung cell line by the originators, Weth
has conducted extensive and specific testing of the
master cell bank for the presence of a nunber of
siman and ot her agents as shown -- bovine, porcine,
and human -- which m ght possibly be present.

Then they also did testing on the virus
seeds for each of the four serotypes, and these have
been tested for siman viruses, bovine, nurine,
porci ne, and human viruses as well.

During the nine years of product devel opnent
prior to subm ssion of the PLA, Weth and
representatives from CBER have had nunerous
interactions during which the conpany received input
fromvarious manufacturing, product devel opnent, and
clinical issues. The review of both the PLA and ELA
are ongoi ng.

| wll now present the questions we have for
the commttee today -- the voting questions.

The first question: Do the data denonstrate
the safety of RotaShield™?

The second question: Do the data
denonstrate the overall efficacy of RotaShield™ for
i muni zati on of the proposed target popul ation?

Third question: Do the data support greater
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vacci ne ef ficacy agai nst severe rotavirus
gastroenteritis?

Fourt h: Do the data denonstrate vaccine
efficacy during a child s exposure to a second
rotavirus season?

And | astly: Do the data support the co-
adm ni stration of RotaShield™ with the other routine
chi | dhood vacci nes given at two, four, and six nonths
of age (such as OPV, DTP, and henophilus influenza)?

Then we have additional questions that are
-- they really aren't questions; they're nore
di scussion points -- that we'd like the conmmttee to
comment on; any of these that they believe nerit
further discussion.

For instance, we would |ike you to designhate
if you believe that sone of these issues would be
advi sabl e for post-marketing studies, for instance.
The use of RotaShield™ with other childhood vaccines
which are nowin current use in that age group -- such
as Hepatitis B, the DT acellular Pertussis vaccines
and also IPV -- for which data are not yet avail able
wi t h Rot aShiel d™

The efficacy against rotavirus serotypes
that are not prevalent in the U S The safety for

vaccination for children who are in contact wth
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conprom sed hosts. The safety and efficacy when used
in infants born prematurely.

And the safety in older children -- and for
exanpl e, there may be an unvacci nated cohort at tinme
of vaccine rel ease who are ol der than the reconmmended
6- to 30-week age period -- and also children who are
initiated in the RotaShiel d™ vaccination series. For
i nstance, say they cone in at six nonths of age, at 24
weeks, and cannot conplete the three doses before they
are 30 weeks of age.

And then, efficacy when admnistered to
breastfed infants. And that's it.

CHAl RPERSON FERRI ERI:  Thank you very nuch.
We'll nove on then, and Dr. Roger G ass will present
on the epi dem ol ogy.

DR. GLASS: Thank you very nuch. " m
delighted to be here and | see this as a very
hi storical event; not only because it's the first
rotavirus vaccine to be submtted for |icensure, but
al so because it really is about to mark the 25th
anni versary of the discovery of rotavirus by Ruth
Bi shop in 1973.

Before rotavirus was di scovered, diarrheal
il ness were comon but their etiologic source was

unknown and they were attributed to the diarrheas of
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mal nutrition, of weaning -- weaning foods, or
physi ol ogi ¢ di arrhea.

And it was with the discovery of rotavirus
in Norwal k followed by many of the other bacteria
pat hogens, that we really accept now that there's an
i nfectious etiology for nost of these diseases.

This study by Bishop was followed by this
phot om croscopy -- electron mcroscopy -- by Dr.
Kapi kian in 1974, which was the first discovery of
rotavirus here in the United States and has really
begun the saga of studies |eading to vaccines.

|'"d like to cover this norning sonme of the
i ssues in vacci ne devel opnment and in the epidem ol ogy
of this disease, and why we think it's so inportant,
globally and in the U S.

O course, globally as you know, diarrhea is
one of the nost common causes of death in children
About 25 percent of deaths in children under five are
due to diarrhea; that's about three mllion deaths a
year. And once rotavirus was discovered and a
di agnostic test becane available, it was clear that in
devel opi ng countries rotavirus was the single, nost
i nportant cause of diarrheal illness.

When studies were done of hospitalized

children, children hospitalized with diarrhea, it was
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clear that rotavirus was a denocratic di sease. That
is to say that it infected about a third of children
hospitalized for diarrhea in both devel oped and
devel oping countries alike, and that there was no
particul ar risk group.

It also neant that changes in sanitation or
wat er behavior were unlikely to alter the incidence of
di sease. Wien the Institute of Medicine reviewed the
di sease burden globally, it turned out that every
child is infected in the first few years of life and
the birth cohort of the world is about 140 -- 130
mllion children a year. O these, about one in eight
devel op severe disease, and the estimte of deaths is
now on the order of 600,000 to 800,000 in the
publ i shed dat a.

Where do these deaths occur? Well, you can
see fromthis chart, fromthis map, that nost of the
deaths are in areas where infant nortality 1is
gr eat est . About 200,000 deaths in Africa, over
200,000 in India alone, and scattered deaths in the
Anmericas and in other parts of Asia.

And so the Institute of Medicine in 1986
decl ared that rotavirus vaccine was a priority for new
vacci ne devel opnent in devel oping countries. \Well

they went on and the epidem ol ogic features here -- we
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menti oned nost conmmon cause of severe diarrhea in
children -- all children are infected in the first
three to five years of life. It's a ubiquitous
i nfection of chil dhood.

Most first infections after three nonths of
age are synptomatic and infections in full term
neonates are often asynptomatic. And ['ll show you
data on the natural history as well.

And finally, because the incidence is
simlar anong children in devel oped and devel oping
countries, rates wll probably not be affected by
i nprovenents in water or sanitation.

Well, the first studies here in the United
States were these studies by Dr. Brandt and the group
at NIH -- Dr. Kapikian and Dr. Chanock -- where they
were able to wuse EM to look at di arr hea
hospitalizations in children. And this is a 8-year
survey. In black you see rotavirus and it has this
di stinct, w nter seasonabl e peak, and as a predom nant
cause of diarrhea hospitalizations in this source --
in this hospital.

Despite these overwhelmng data and
interesting data the incident of nedicine reviewng
| ongi tudinal studies in the U S decided that this was

not really -- there was not enough of a di sease burden
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inthe US to warrant rotavirus vacci ne devel opnent
as a priority for the U S.

And it was at this tine that studies at CDC
began to | ook at the disease burden in the U S  Qur
studi es which are all published, began at | ooking at
hospi talizations and seei ng i f -- t aki ng
hospi talization fromthe National Center for Hospital
Statistics, hospital discharges which represent a --
and this is a sanple of a half-of-one percent of al
hospitalizations in the US., taking ICD codes for
di arrhea of all causes -- because there was no |ICD
code for rotavirus -- and choosing an | CD code where
diarrhea was in the top three causes of hospita
di schar ge.

This elimnates those discharges which
occurred in the tenth position, for instance. It
m ght be a nosocomal diarrhea in a patient wth
another illness. Wat you can see here is that in the
200, 000 hospitalizations each year in the U S. -- and
that's continued; nowit's about 160,000 in 1995 --
that there's a marked wi nter peak which occurs every
year .

That peak is primarily in children six
months to two years of age, and that peak at | east was

consistent with what we think of as diarrhea -- just
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like we saw in the Brandt study from Children's
Hospi tal .

When we went on to look at this nore
carefully we found that the peak began or was first
seen in the West in the nonths of Novenber, and was
| ater seen four nonths later in the Northeast in the
mont hs of March and April -- a feature which we had
never previously identified to be associated wth
rotavirus.

W now have | aboratory surveillance of 70
| aboratories around the United States that report
their weekly diarrhea rotavirus detection rates. And
what we find is exactly the sanme; that each year --
and this is for the past year -- the outbreak or the
detections began first in Novenber in the Southwest
and spread in the sane systenmatic way across the U S.,
reaching the Northeast in April and Muy.

We have no cl ear understanding of why this
seasonal and tenporal distribution occurs, but it's
clearly a distinct fingerprint of this disease and one

which has allowed us to | ook at other associated --

potentially associated ill nesses.
W' ve t aken t he di fference in
hospitalizations in the summer -- the blue |line down

her e, by age -- and subtracted that from
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hospitalizations in the winter -- January and February
for instance, here in green -- and estimted the
rotavirus di sease burden as the difference between the
W nt er hospitalizations and t he sunmmer
hospi talizations as one way to get at this -- to deal
with this non-specific data.

And we've cone up with estinmates and we' ve
estimated two ways. One is that nethod we call the
resi dual met hod. The other nmethod is to take the
total hospitalizations, the black line on the top here
each year, and multiply it by the detection rate by
month fromthat study | showed you by Carl Brandt from
D.C. Children's Hospital

W have a red estimate by Brandt, the bl ue
estimate by the residual nethod, and what you see is
that these two estimates overlie each other al nost
conpletely -- a very high correlation -- and the
estimated nunber for this period, 1979 to '92, about
54, 000/ 55, 000 hospitalizations for rotavirus a year.

So this has been the estimate that we've
worked with and we've played with this in a variety of
different ways and | want to show you that |ater.

Secondly, when we've gone to |ook at
di arrheal deaths we've found that there's a simlar

peak in diarrheal deaths. There were about 1200 per
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year in 1970; there are now about 300 per year since
1985. And you see this distinct wnter peak of
di arrheal deaths, primarily in children four to 23
nont hs of age.

And that we feel, mght have been due to
rotavirus in the past. It had the sanme tenporal and
geographic magration across the US., and that's
interestingly come down over tinme -- really, up until
1985. W don't know why it's cone down but it's been
associated with a continuation of hospitalization
rates, so we think that this may be due to inproved
treatments or to better access to care.

Nonet hel ess, if you |l ook at the curve down
here, we still have a snmall, residual peak of
diarrheal deaths in the winter seasons, about 20 to 40
deaths a vyear, which we think 1is potentially
attributable to rotavirus.

So when we began these studies we had never
had a docunented rotavirus death in the United States
and it was never considered a severe disease. From
these early data you can see that we probably did have
considerable nunbers of diarrheal deaths from
rotavirus -- 125 to 150 per year -- and these have
di m ni shed markedly until 1985.

Based on these initial estimtes we could go
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back and reconsider that recommendation at the
Institute of Medicine and say that in fact, the
di sease burden of rotavirus in the United States is
significant. Mst children will have an episode in
their first two or three years of life.

About one in seven children will visit a
physician or an outpatient clinic. Now we say about
50,000 -- about 1 in 72, 1 in 75 children will be
hospitalized in their first few years of life. And
the costs are considerable -- 20 to 40 deaths per
year .

So it's based on this that we feel that
wor ki ng towards a rotavirus vacci ne woul d have a maj or
i npact on health and hospitalizations. There are a
nunber of potential problens with this data.

One is we could ask, is the sanpling
representative since we're using a hal f-of-one percent
sanple that's well taken by the National Center for
Health Statistics? Before there were no codes for
rotavirus, but since 1993 codes for rotavirus that are
speci fic, have been introduced.

Does the priority position -- whether we've
chosen the third position, alter or change, bias our
results? Cearly, if we used all positions we would

get nosocom al diarrhea which we know for rotavirus,
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iI's inportant. By choosing only the first we would
| ose about 20 percent of hospitalizations where the
first cause of hospitalization mght be dehydration or
el ectrol yte i nbal ance.

And finally, could our estimation nmethods be
refined? Qur efforts in the past two years have
really been to inprove the estimates that we're naking
and to put in place a systemto nonitor the inpact of
vacci ne once a vaccine strategy were inpl enented.

|'"m going to review briefly a nunber of
studies dealing wth National Hospital D scharge Data
using specific codes for rotavirus done by Umch
Parishar in our group, tw state surveys from
Connecti cut and New York, which use 100 percent sanple
of all hospitalizations.

In New York State for instance, that gives
us ten tines nore data then we have from our nationa
sanpl e by using that 100 percent sanple from a big
state.

Anot her study of HM> which we feel had the
| owest rates of hospitalization and which would be the
nost severe test of how a vaccine m ght be used and
what the di sease burden of rotavirus m ght be.

So those will be the three studies. This is

the first data -- a repeat of the hospital discharge
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study in which rotavirus code was introduced in 1993.
From 1990 to 1992 there were about 163,000
hospitalizations a year for diarrhea of all causes.
And what's interesting is that about 70 percent of
these are no specified etiology; 25 percent are
attributed to viruses and not specified.

Since 1993 a rotavirus-specific code was
introduced and imediately -- and | think to ny
surprise -- in the first year 13 percent of these
diarrhea hospitalizations were coded at rotavirus.
It's now about 20 percent and for the 3-year period it
was 16 percent, representing an estimated 26,000
hospitalizations for rotavirus that are specifically
coded.

Now, we don't expect nost of these to be
coded, so the fact that we have so nmany coded, this
represents about half the estimate of what we would
expect. So at least it gives us nore specific data to
wor k wit h.

Well, what can we use this data for? The
first use we had was to | ook at the age distribution.
From our earlier survey we said that rotavirus was a
di sease from six nonths to two years of age. Using
this diagnosis-specific code, we see that there's

considerable rotavirus in the first three or six



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26
months of |ife here; about 15 percent of the cases
occur by six nonths of age.

But nore interestingly, about 60 percent of
t he di sease occurs after the first year of age. This
means that if we don't vaccinate until later in the
first year of age a child still wll have 60 percent
of its disease burden in front of it. This is quite
di fferent than what we see in devel oping countries,
and it is quite different from what we see in the
Anerican Indian Reservation fromthe studies of Mathu
Sant osham

In this setting we woul d expect the vaccine
to have efficacy in the second or perhaps the third
year. In a setting where nost children are infected
in the first year of life we cannot expect vaccine
efficacy for a |onger duration.

W' ve gone on to the state of New York, and
here you can see that hospitalization pattern | ooks
exactly like that of the nation. There are about
12,000 hospitalizations for diarrhea in this state --
and this is a study by Helen Ccirello. 1In 1993 the
rotavirus code was initiated and about six percent of
t hese cases are now coded as rotavirus, and there's
been no appreciable decline in the nunber of

hospi talizations over tine.
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Wien we | ook at the seasonability of disease
we can see the sane feature that we saw in the
rotavirus-specific codes, which is to say that the
seasonabl e distribution is about the sane. The w nter
peak in February or March here is the sane for all age

groups, suggesting that rotavirus is a disease of

i nportance in the younger ages -- in the children
under six nmonths -- as well as children over two years
of age.

Whil e the nunbers are small it's still a

continuing problem It really confirns what we found
fromthe rotavirus-specific coded data.

We then went to Connecticut -- and this a
study by WMark Chung at Yale. He | ooked at
hospitalizations the sanme way. Here it's by quarter
instead of by nonth, and you can see that there's the
same w nter peak which we would associate wth
rotavirus but that the nunbers of hospitalizations has
cone down continuously over the past ten years.

In this period of tine, there were no
hospitalizations in HU»s in the state of Connecticut.
Ri ght now about 40 percent of the hospitalizations are
t hrough prepaid group practices or HM>s. And we think
that sonme of this decline nay be due to a difference

in paynent, and that cones out in the data.
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Anot her feature we can find in this study is
that of the 1200 cases per year of diarrhea, an
estimated 450 that are due to rotavirus, of those 83
that are coded for rotavirus specifically, we actually
have duration of hospitalization -- about 3.1 days for
hospitalization -- and a cost per case of about $3500
per case if hospitalized.

So now that we have | CD specific codes for
rotavirus, we're in a position to | ook nore carefully
and nore specifically at outcones and to use this as
anot her way to nonitor inpact of vaccination when and
if the vaccine is introduced.

Vell, the last new study is one from Kai ser
Per manent e. It's part of the CDC s vaccine safety
datalink project in which at four Kaisers on the West
Coast -- Kaiser of North California, Southern
California, Portland, and Seattle -- these four
centers which represent two percent of the birth
cohort of t he u. S. provi de al | dat a on
hospitalizations and doctor visits, enmergency room
visits, to CDC to | ook for adverse side reactions to
ot her vacci nes.

It turns out that in this data set that had
never been | ook at for diarrheal events, diarrhea was

t he nunber-one cause of doctor visits.
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And what vyou can also see that was
i nteresting IS t hat there's this peak of
hospitalizations for diarrhea in the winter season --
in Decenber/ January here in California; in
February/ March here in Portland, Oregon -- the sane
geographic distribution that we've seen el sewhere;
suggesting that this really is rotavirus.

Anot her feature is that because these are
HVMOs and Kai ser, physicians are actively di scouraged
from using a rotavirus diagnostic. And so the
physicians didn't feel that this was a major problem

When we anal yzed this data coll ected through
the VSD project, you can see that the main cause of
hospitalizations -- for instance, here in Southern
California -- is for that wnter disease. And this is
what we woul d expect to be aneliorated or prevented
t hrough the use of a vacci ne.

So our next study in this and other
settings, is to begin to introduce stool sanples.
What we' ve estimated now -- a nunber of estimates from
the early study or the Institute of Medicine where 1
in 166 children was hospitalized for rotavirus, and a
single study by David Matson where 1 in 36 children in
t he nation woul d have been hospitalized for rotavirus.

To our own studi es which began -- where we
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t hought that about 1 in 40/1 in 50 children were
hospitalized -- now our rates are up to about 1 in 77.
In the State of New York it's 1 in 77 exactly; in the
State of Connecticut it's about 1 in 110; and in the
HMO data it would be about 1 in 140 children being
hospitalized for rotavirus.

How do t hese conpare with other studies? W

have t hree i nternati onal - - actual ly four
international reviews -- one fromAustralia that's not
here. In the reviewby Brian in the UK , about 1 in

40 children in the United Kingdom would be
hospitalized for rotavirus; in the Finnish vaccine
trial of the placebo arm about 1 in 50 children; and
in the Venezuela trial, about 1 in 33 children.

So our rates of hospitalization for
rotavirus in the U S. are considerable. The risk
factor that probably nost determnes the rates of
hospitalization our context nmay be node of paynent and
health insurance -- and we don't think it's related to
di sease i nci dence.

Vell, what we need clearly, is better stool
sanpling and rotavirus testing and surveillance, so we
have very specific data on the di sease burden

| want to just nention serotypes because

those will cone out in coverage. In our gl obal
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collection of strains in serotyping, serotypes 1, 2,
3, and 4 are clearly and by far, the nobst inportant,
and in these United States these have been the
predom nant types since we've been serotyping.

This is interesting because 99 percent, or
98 percent of our population is naturally immune, and
despite this high level of natural immunity, we don't
have a |ot of new serotypes arising. So we don't
expect this to change much with vaccinati on, although
we have sone reason to be concerned in devel opi ng
countries.

Natural inmmunity to rotavirus has been
docunented al so through epidem ol ogic studies. The
incident of rotavirus clearly declines with increasing
age -- fromzero to three years; where studi ed, repeat
di sease is uncommon; and children who have been
foll omed up for neonatal infections -- both by Ruth
Bi shop and Rajvan in India -- suggest that protection
IS quite good.

| want to present three slides by a recent
study by Velazquez and Qiillerno Ruiz Palcios in
Mexi co which highlight the inportance of natural
imunity and docunment in a natural sense, how this
live, oral vaccine m ght work as a vacci ne.

In this study in Mexico, a cohort of
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children was followed frombirth. And here you see
the accunulation of first infection: that by two
years of age nost children had had at |east one
infection; many children, 70 percent, had had two
i nfections; 40 percent had had three; 20 percent had
had four; and ten percent or nore had had five.

So rotavirus is a disease which can infect
children repeatedly. VWhat is the outconme of this
infection? Well, this is what happens wth di sease
and if you just |look at the ochre here, severe disease
is primarily in children in Mexico fromfour nonths to
ni ne nonths of age, and then severe disease is quite
uncommon.

Asymptomatic infection is high in the first
three nonths of |ife and out here with increasing age,
and di sease becones increasingly mld or undefined as
you get older. So that severe disease is concentrated
early in life, asynptomatic infections are nore conmmon
in very young age group

Does this natural infection protect? And
this | think, is the nost interesting slide because if
a child has been infected one tine, their protection
agai nst severe disease is about 87 percent; against
mld disease is less, 73 to 77 percent; and agai nst

asynptomatic infection, quite | ow
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Wth second infection and third infection
protection here is conplete against severe disease,
and hi gher against mlder disease. So that with each
subsequent infection your risk of disease goes down.
And that's part of the idea which will be replicated
in the vaccine; that it's nobst protective against
severe di sease.

Finally, when we | ook at the serotypes, the
G types of the first and the second infection, there's
actually sonme denonstration of protection which is
serotype-specific. And this has been denonstrated in
ot her studies before but there's both a heterol ogous
and a honotypic protection fromrotavirus infection.

Vll, the prine target of rotavirus disease
besides the U.S. is in developing countries. And the
di fferences in the epi dem ol ogy have sone cl ear inpact
on how we think about vaccines in our own country.
The epidemology is different in a nunber of ways.

In the U S. and industrialized countries,
this is a winter disease, which neans that a child
born in March has to wait a full year to get their
next infection. That is to say they will be ol der,
and by one year of age about half or 60 percent of
themw || have an infection.

In developing countries a child born in
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March can be infected any day of the year, so that by
one year of age 90 percent will be infected. So in
our Anerican Indian population we can't expect in this
setting, the vaccine to be very efficacious in the
second year of life.

Also it means that when we immuni ze these
children we will have to i munize themat a very early
age for the vaccine to cover the disease that's
i nportant. In the US we wusually find a single
strain of one of those four strains with common
serotypes, and in developing countries we have a
conpletely different situation which I'll show you

W don't know nuch about the Dbasic

epi dem ol ogy of this disease. W don't know the
reservoir -- we believe it's humans; we don't know t he
node of spread -- we think that it m ght be airborne

droplets or contact but we really don't know, we don't
know where the di sease goes in the sunmer. So there
are many basic questions that we may not answer and in
fact, introduction of a vaccine nay be one way to
address sone of these difficult questions.

| just want to show you the inpact of the
difference in age of first infection. Here in the
United States, 60 percent getting their infection in

the first year of life, and in a devel oping country
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about 90 percent.

So that if we inmmunize in an Indian setting
in the US. we my mss a substantial nunber of
infections which will have occurred before three doses
of the vaccine are fully adm nistered.

And the idea therefore has grown and nearly
1,000 children have recei ved a neonatal i mmunization,
and that nmay be the way to go for devel oping countries
-- just like it's been the way to go with polio.

How about reassortnent of vaccine strains?
W know that this virus can reassort. Well it's been
interesting that in nost devel oped countries we rarely
see nore than one rotavirus infection in a single
stool sanple; whereas in studies in Brazil and in
India, 10 to 30 percent of those children will have
two serotypes at the same tine.

We know from lots of studies that co-
infection of cells can lead to reassortnent. Here we
have children whose intestinal epithelial cells are
bei ng co-infected. And what happens? W' ve been
doing studies in India for along tinme now and we find
that while serotypes 1 to 4 are common in the world,
in India serotype 1 is hardly present, serotype 9 --
whi ch was only found once by Fred Cark in the United

States -- is the nost conmon serotypes, and there are
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a whole variety of other serotypes present.

In fact, in our studies now in Bangl adesh we
have nulti-gene reassortants for all the G9 strains
that we have. So that reassortnment can occur,
particularly in a setting where you have lots of
different viruses co-circul ating.

W haven't found this here but it clearly is
sonet hi ng that we can expect and shoul d not be rem ss
of .

Oal therapy: are there other strategies to
address rotavirus diarrhea? Oal therapy is used
wor | dwi de and has probably been responsible for the
oral therapy and IV therapy for the decline in
nortality that's been seen fromthis disease. At the
sane tinme, we still have disease despite an oral
therapy programin this country and so vacci ne woul d
represent primary prevention.

What are the other risk groups for rotavirus
in the U S ? There are sonme groups which may have
i ncreased exposure to virus. Children in daycare
centers have been identified repeatedly; nosocom a
infections in hospital wards; and in adults,
caretakers and parents of these children, travelers to
devel opi ng countries, and here, groups with inpaired

I mmune response -- inmmunodeficiency disease.
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How big are these groups? | think in
children in daycare centers what we're seeing is
really the concordance of disease at the sane tine.
All these children would have been infected in the
same wi nter but because they're in a daycare center
they're easy to identify. So while nodes of
transm ssion mght be slightly different, this group
is really a group in a comunity and is not
particularly at great risk.

Hospital wards -- we find significant
rotavirus as a cause of nosocom al disease. This has
not been accounted for in the di sease burden estimates
that | presented earlier, and there could be a
significant benefit froma vaccination program

And caretakers and parents are particularly
interesting because this probably represents an

alternative node of transm ssion which is inportant.

A higher dose for which imunity -- and these
caretakers should be i munize -- cannot resist.
Vel |, where do we go fromhere? | put this

slide up because | see Al Kapi kian here at the bottom
of the totem pole, and 24 years ago Al nmade his
di scoveries of this bar inthe US. and has really led
the fight to have a vaccine, and all the rest of us

have been piling on the top of this effort.
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Through this effort we've I|earned that
rotavirus is the nost common cause and nost i nportant
cause of severe disease in children, and a vaccine
would potentially stop the great burden  of
hospitalizations and costs associated with this, as
well as the illness.

W' ve | earned that the vaccine are likely to
behave |ike natural infection, protecting greater
agai nst severe disease. W've |earned that endemc
di sease -- that this is an endem c di sease that al
children are at risk, and it's hard really to identify
maj or risk groups that would preferentially want to
recei ve the vaccine.

The risk groups of premature children who
are i mmunoconprom sed are relatively snmall and we have
very previous little data on how natural disease
affects them

Alternative treatnents are wunlikely to
change the hospital rates that we've seen, leading to
the idea that vaccines would potentially be nore
i nportant. Basic epidemology -- what's the
reservoir, what are the nodes of transm ssion? W
really don't have adequate data on that and we may not
have it even after the vaccine is introduced.

And clearly, the useful ness of the vaccine
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wll be not only in the United States but in
devel opi ng countries where this is a nmgjor killer of
chi | dren.

Utimtely, we would I|like to use the
surveillance we've established to docunent a change in
the «cutting off wth the peaks of diarrhea
hospitalizations in this country, within one or two
years of the tine the vaccine is introduced.

Thank you very nmuch for your attention.

CHAI RPERSON FERRI ERI: W have a mnute or
so for questions fromthe panel. Dr. Hall.

DR HALL: Roger, thank you very much; very
ni ce presentation. Do you include the parent and
caretakers of these children in one of your target
groups because they have synptomatic infection or just
because they may be a nobde of transm ssion? And do
you have an estimate of how often they wll have
synptomatic infection or just silent infection?

DR GLASS: | don't have any estimate on the
di sease burden of rotavirus in adults. And this could
be a very interesting part of this equation which we
haven't addressed. W' ve had outbreaks of rotavirus
i n nursing honmes, which we never expected and | think
t hat shook nme two years ago to think that this m ght

be potentially a vaccine for the elderly.
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W have rotavirus in travelers to devel opi ng
countries. All of those travelers are naturally
i mmune so that their imunity i s not enough to protect
them from di sease. Perhaps a problem of a high
i nocul um of water borne or food borne rotavirus that
overwhel ns i nmunity.

In our disease burden estinmates we don't
have any idea of the nunber of caretakers or parents
who actually get rotavirus disease. And | think it's
only been looked at in small studies; we' ve never
| ooked on a broader.

When we | ook at hospitalizations -- we're
just starting to look now at seasonality of
hospitalizations in adults, and | think wthin six
nmonths 1'l1 have data on whether there's an excess in
any group of wnter hospitalizations wth this
mgratory pattern that could be associated wth
rotavirus.

DR, HALL: May i just follow that up? |Is
the i muni ze response in a subsequent in a second or
third infection, sonmewhat patterned by the serotype
that they got of the first infection?

DR. GLASS: Yes. The first infection is
usual Iy serotype-specific and is nost specific. Wth

subsequent infections it's broader. One of the
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interesting features in the Mexican study is that the
first infection protects against severe, subsequent
di sease, which neans that there nust be protection
agai nst the other serotypes as well.

It's not specifically stated, but that's one
of the inplications. Qherw se, you woul d expect the
second or the third infection also to have the
possibility of being severe.

CHAI RPERSON FERRI ERI :  Dr. DuPont.

DR. DuPONT: Roger, | want to ask about
severe disease, which is what we're really aimng the
vaccine to prevent, and relationship with age and with
serotype of rotavirus.

It's ny understanding that nost of the
severe disease is in young infants, and |I' m wonderi ng
if the group beyond the age of two conmonly devel ops
severe disease or whether this is primarily a problem
under the age of two? And then | wonder if there's a
rel ati onshi p between serotype and severe di sease?

DR. GLASS: On the first issue of whether
there is severe di sease over the age of two, the first
inkling that we have is fromthe hospital surveillance
study in which the ICD codes have been specified as
rot avi rus. And in that study, 25 percent of the

severe -- of the total of severe disease is in
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children over two years of age.

So | would say there is severe disease in
children over two, but the incidence is less than in
t he younger children.

DR. DuPONT: How about over the 30 nonth
period of time? The nore than 30 nonths? WII there
be severe di sease beyond 30 nont hs?

DR. GLASS: Beyond 30 nonths? |[|'d have to
go back and |l ook at the slide. For that slide also,
we're trying to go back and confirm now that those
patients that were coded as rotavirus, in fact, have
a rotavirus diagnostic code done, a diagnostic test
done.

In many cases we know that to be the case,
but in some cases it may just be wnter diarrhea
that's coded. So we're trying to go back and specify
that and go back to hospital -based studi es which have
been done to l ook at the full age spectrum and confirm
the results that we find fromnational data.

DR. DuPONT: Ckay, and serotype?

DR. GLASS: And the serotype -- really, we
have precious little information on serotype and
di sease severity. We've |ooked at a study in
Bangl adesh and did not find nuch difference in

severities wth serotype.
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We really haven't |ooked here carefully at
ser ot ype. | think the severe disease has occurred
with all serotypes but we don't know whether one
serotype would be -- have greater illness or not.

CHAl RPERSON FERRIERI: W have tine for two
qui ck questions. Dr. Karzon and then Dr. Flem ng

DR. KARZON: The use of the ICD code has
been very productive and a great deal of interesting
information, pertinent informati on has been gathered.
What 1'd like to knowis the basis for the use of 1CD
code.

What does a physician have to have to check
that colum? 1Is there |aboratory backing for it, or
does this vary fromsite to site?

DR G.ASS: Wen we started these we didn't
know what to | ook for, David, because nost of these,
70 percent are coded as diarrhea, no specific
eti ol ogy.

And what we found was a very specific -- we
started knowing the rotavirus from the studies of
Kapi ki an and Brandt woul d represent about a third of
hospitalizations, so it was a predom nant cause, it
was in young children, and it had a wnter
seasonality.

And those three features | ed us through the
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| CD code to identify all the 1 CD codes for diarrhea of
infectious or non-infectious origin, and put them
toget her and came up with our early estimate. It's
only now since '93 that we have an ICD code that's
specific for rotavirus, that we can work with and try
to be nore specific.

What a physician has to -- a physician now
can code rotavirus which he could not have coded three
years ago. Also, this wll help us in thinking about
nortality because a physician before could never code
a diarrheal death as rotavirus.

| would say that there have been no
rotavirus deaths in the United States that are
reported or coded because there's no code avail abl e.
Since 1993 we now have that possibility to begin to
survey deat hs.

CHAI RPERSON FERRIERI: Dr. Flem ng

DR. FLEM NG A comrent and a question --
just a conment relative to the earlier question. In
fact, 1 thought your statistics from the HMO had
suggest ed t hat up to 60 per cent of t he
hospitalizations actually occurred after age one.

And the question is, ny sense from your
epidem ol ogi c survey is at |east nuch of the focus of

the clinical inpact here is in hospitalization where
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rates maybe are on the order of 1 to 50, 1 to 100, and
you're estimating the econom c burden of that would be
average $3500, which would be then by age five, per
i ndi vidual, $35. Am| interpreting your --

DR GLASS: That's right. | want to say one
other thing. Wth the HMO data it was interesting to
me -- and we're involved nowin a study in Kaiser of
Southern California -- there, 80 percent of their
disease is in the winter season when rotaviruses
should represent, you know, 70 percent of those
hospi talizati ons.

So the total inpact in an HMO for rotavirus
could be significantly greater than what we woul d
estimate using our other estimators. It could be
significantly greater.

CHAl RPERSON FERRI ERI :  Thank you, Dr. d ass.
W' Il nove on to the sponsor's presentation, and if we
stay on schedule then there will be room after that
for some nore questions, and sonething that m ght have
occurred to you to ask Dr. dass can also energe
during that tine.

Dr. Peter Paradiso wll lead off for the
sponsor. Good norning, Peter.

DR. PARADI SO Good norning, Pat. As was

just said, ny nane is Peter Paradiso. "' m vice
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president for Scientific Affairs and Research Strategy
at Wet h-Lederl e Vaccines and Pediatrics -- which we
heard this norning has now been shortened to Weth,
t hanks to Larai ne Henchal and we appreciate that.

Over the next several hours we're going to
review the clinical data that constitutes the basis
for our license application for RotaShield™ in
infants. As nentioned earlier, there's going to be a
| ot of data presented at this presentation. Wat we
woul d I'i ke to suggest is that substantive questions be
held until the end for the discussion period, but
obviously we'd be happy to answer questions for
clarity throughout the course of the presentations.

Roger has reviewed the epidem ology of
rotavirus gastroenteritis in detail so I1'll only
briefly reiterate, the burden of disease associ ated
with this virus and the reason for our work in
devel oping a vaccine to protect infants from this
di sease.

And | should say that, as you can tell from
that fine presentation that Roger made, that if there
was a totem pole next to the one that Al Kapikian is
on the bottom out there, would be one wth Roger at
the bottomas the epi dem ol ogy totem pole for defining

this disease burden in the U S. and around the worl d.
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Rot avi rus IS t he maj or cause for
gastroenteritis in US infants, and in fact, in
infants around the world. It is estimated that 75

percent of children are infected by the age of five
years, and the virus is estimted to be responsible
for between 30 and 50 percent of all hospitalizations
for gastroenteritis in US. chi |l dren, wth a
significant peak disease in the winter season where it
accounts for between 70 and 90 percent of severe
di sease.

G obally, rotavirus is a significant cause
of nortality in young children. Wile not the subject
of this norning's neeting or this application, our
hope is that our rotavirus vaccine will ultimtely
have a significant inpact on rotavirus disease
wor | dwi de.

Rot aShield™ is a |live, oral vaccine
containing four virus strains. The so-called
Jennerian approach was used to develop this vaccine
taking advantage of the ability of the Rhesus
rotavirus to i nf ect humans wi t hout causi ng
gastroenteritis.

The vaccine contains four virus strains
shown here, including the parent RRV strain, which

cross-reacts with the human serotype 3 virus, and
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three reassortant viruses which contains the parental
backbone from RRV but substituting the human VP7
proteins fromserotypes 1, 2, and 4.

The vaccine therefore induces an i mune
response to all four human serotypes. Rot aShi el d™
will be given to infants at two, four, and six nonths
of age for the prevention of gastroenteritis due to
rotavirus.

It is worthwhile to take a second to review
the history of the devel opnent of this vaccine over
the last 25 years. The virus was first discovered in
Ruth Bishop's lab in 1973, and wthin ten years the
first live, attenuated vaccines were <clinically
tested. Major scientific mlestones resulted fromthe
work in Al Kapikian's lab in the NNH in the m d-1980s.

These were the identification of the four,
di sease-causi ng, human serotypes, the denonstration
that human/ ani mal reassortants could be derived,
followed by the first clinical trials of these
pr ot ot ypes.

It is inportant to note, as has been noted
already, that Dr. Kapikian is not only the originator
of the vaccine which we are discussing today, but is
uni versally recogni zed as the chanpion of rotavirus

vaccines. And Dr. Kapikian is in the audi ence today.
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Several of his co-workers, including Dr. G eenberg and
Mat huram are al so here today.

Wet h- Ayer st becane i nvolved in this program
through a CRADA with the NIH in 1988 around the tine
that the first reassortant trials were being reported
-- the first by Neal Halsey and co-workers. Neal is
al so here today; there's a recurrent thene.

These trials were followed by tests of the
tetraval ent vaccine and in 1996 Dr. Margaret Rennel s
reported the results of a multicenter, U S. efficacy
trial with the formulation we will discuss today.

This year we filed our |icense application
for RotaShield™ and very recently, the data from
efficacy trials in American Indians, Finland, and
Venezuel a have been published. And just for
conpletion, the Anerican Indian trial was done by Dr.
Mat hur am Sant osham and he is also here today in the
audi ence.

As the history slide shows, the testing of
Rot aShi el d™ and its ancestors progressed from the
testing of the nonoval ent parent vaccine at various
doses, to tests of the reassortants as the need for
mul tiple serotypes was recognized. The fina
formul ation, the vaccine for which is being presented

today, contains the four viruses and 10° plaque-
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formng units of each type.

The experience that we will be reporting
today with this formul ation, includes inmunization of
6,948 infants given nearly 20,000 doses of vaccine,
i ncluding three placebo-controlled efficacy trials.
In addition, results using the sanme vaccine in

Venezuel a have just been reported in The New Engl and

Jour nal of Medi ci ne.

These data in over 1,000 Venezuela infants
add to our confidence in the safety and efficacy of
this vaccine, but are not part of the current
application and wll be discussed only briefly in the
concl usi on.

The clinical presentation today wll be
given in large part by Dr. Joe Camardo, director
clinical research of Weth-Ayerst. Dr. Canmardo, al ong
with Dr. Ed Zito -- who is sitting here and is
responsi ble for the slides that you' re seeing today --
has been responsible for this clinical programsince
its inception.

The program wll include a clinica
overview, imunogenicity data, efficacy data --
including a report on the U S nulticenter study that
will be given by Dr. Rennels -- and then finishing

with the safety data analysis in the end.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

51

| will be back to conclude and then we are
of course, all available to answer any questions. So
| would like to ask Dr. Camardo to cone up. Thank
you.

CHAI RPERSON FERRI ERI : Thank vyou, Dr.
Par adi so. Just a remnder to all the speakers to
pl ease conformto the tine allotted to there will be
time for questions.

DR.  CAMARDO My problem is usually
finishing early.

CHAI RPERSON FERRIERI: Ch, we'd | ove that.
That' s wonderful .

DR. CAMARDO  Peter, thank you very much.
It's really a privilege for ne to summari ze for you
a |l arge body of safety, efficacy, and i mrunogenicity
data that represents the work of nmany peopl e over many
years. And this work is the basis for the product
i cense application for RotaShield™

I'd like to give you an idea of how | ong
this program has gone on, and we wanted to have the
first vaccinated infant actually be at the commttee
meeting but unfortunately the person is now a
sophonore at Stanford and has final exanms. | know I
said | wouldn't deviate fromthe script, but it's just

to slow ne down a little.
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(Laughter.)

This slide is a conputer-generated nodel of
rotavirus. As all of you know, this is a triple-
| ayered particle surroundi ng the doubl e-stranded RNA
and the two outer |ayers are shown here. Two proteins
of the outer capsid, the VP4 and the VP7, and one
protein of the inner capsid, the VP6, are highly
I nmunogeni c.

The VP6 is group-specific and the group A
rotavirus is that in fact, humans are classified
further into P serotypes based on the VP7 -- |I'm
sorry, based on the VP4, and the G serotypes based on
the VP7 antigenic specificity.

Four of the G serotypes in group A cause the
maj ority of disease in humans, and the VP7 antigen
specific for these four serotypes are included in
Rot aShi el d™

The features of rotavirus infection that are
rel evant to vaccination are the following. First, we
need to renmenber that rotavirus is a nucosal disease.
Infection of the cells of the villus epitheliumof the
small intestine <causes a characteristic watery
di arr hea.

Second, simlar to many of the enteric

i nfections, natural immunity is neither |ifelong nor
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conpl ete and reinfection does occur. However, as
Roger showed you very nicely in the paper from Dr.
Vel azquez and his col | eagues, repeated infection has
a cunul ati ve benefit agai nst subsequent di sease, and
even a single episode of rotavirus diarrhea has been
shown to reduce the severity of a later episode to
mld or even asynptomati c.

It's very inportant that we keep these facts
in mnd when we discuss the efficacy of the vaccine,
how the efficacy data were analyzed, and what this
means clinically for the infants.

There are three properties of the inmmune
response that are critical to our understandi ng of
Rot aShi el d™ First, nmucosal antibody does play a
role in the prevention and anelioration of illness.
Second, serotype-specific protection, t hat IS
honotypic imunity, is thought to be inportant for
protection against the first infection.

And third, al though serotype-specific
anti body is detected in the serum after rotavirus
infection, no specific serum antibody or antibody
titer has been shown to confer protection against
i nfection.

Absent this, the only approach is to

characterize the repertoire of known i rmune responses
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and try to include these in the responses to the
vaccine. Therefore, the objective of the research was
a rotavirus vaccine that would be likely to induce the
conplex immune response analogous to natural
infection, 1including nucosal and serum antibody
agai nst the conmmon circulating G oup A rotaviruses

t hus, the use of a live virus.

The vacci ne was nade by taki ng advant age of
two properties of rotavirus. First, host range
restriction which limts the pathogenicity to the
usual hosts, and second, the segnented genome which
permts reassortnent of the genetic material.

The Rhesus rotavirus type 3 which shares 96
percent homology wth the VP7 of the human type 3,
does cause illness in Rhesus nonkeys, and it 1is
i mmunogeni ¢ in humans but it doesn't cause illness in
humans. This virus was used by Dr. Kapikian as the
substrate to endow Rot aShiel d™ with proteins specific
for the other human serotypes 1, 2, and 4.

Thi s shows the two i mmunogeni ¢, outer capsid
antigens, the VP4 and the VP7. To create the four
i ndi vi dual vaccine viruses, cells were co-infected
with Rhesus type 3, and serumtypes 1, 2, or 4.

Progeny various were then selected for

reassortants that expressed ten of the original genes
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-- including the gene for VP4 in the blue -- and one
gene fromthe human virus, the VP7 in the red. Thus
t he pr ogeny Vi ruses retain t he restrictive
pat hogenicity of the parent but induce serotype-
specific immunity to human type 1

This co-infection and sel ection process was
repeated to produce the reassortants 2 and 4. And as
you' ve already been told, the original serotype 3 is
included in the vaccine since VP7 antibodies to the
string cross-react with the human type 3.

In two of the studies you wll hear about
today, a nonovalent vaccine including only the
serotype 1 reassortant, was tested along with the
tetraval ent vacci ne.

The clinical devel opnent program was
desi gned to acconplish the foll ow ng nmaj or objectives.
First, to denonstrate in controlled clinical trials
t hat Rot aShi el d™ protects infants agai nst rotavirus
gastroenteritis. Second, to denonstrate safety --
nost inportantly, the absence of rotavirus disease
caused by the vaccine itself.

Third, to characterize the i munogenicity of
the vaccine. Fourth, to show that RotaShield™ can be
adm ni stered along wth other vaccines for infants,

and in infants who are breastfeeding. And fifth, to
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use the i mmunogenicity data to denonstrate that |arge-
scale lots of RotaShield™ can be manufactured to
specifications defined by the efficacy trials.

The devel opnent program conprises 27
clinical trials of the different generations of this
vaccine in nore than 17,000 infants, neonate, and
adults. Two of these studies were perforned by the
National Institutes of Health under a separate | ND

These 27 studies were done in the United
States, Finland, Peru, Israel, Brazil, Monmar,
Thai | and, Tur key, and Venezuel a; in different
popul ations, in different conditions, and in different
epi dem c years.

These studies included doses ranging from
10° plaque-formng units of the nmonoval ents, up to 4
X 10° plaque-formng units of the tetravalents. But
during the presentation, unless specifically stated,
Rot aShi el d™ neans the tetraval ent vaccine at 4 X 10°,
which is the dose for which the application was
subm tted.

O the 25 studies of the different doses and
formul ati ons sponsored by Weth, eight clinical
studi es conprised the RotaShi el d™ database pertinent
to our discussion today. There are five placebo-

controll ed studies and three of these are randon zed,
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pl acebo-control |l ed, |arge-scal e studies.

There are three non-placebo-controlled
studied as well, a total of 6,948 infants received at
| east one dose of RotaShield™ and 6,229 received all
three recommended doses. And 2,222 infants received
pl acebo.

The three efficacy studies are the U S.
mul ticenter study of RotaShield™ placebo in the
monoval ent vaccine in which approximately 1,300
infants participated. The American Indian study which
has a simlar design and included just under 1200
infants, and the Finnish study which includes only
Rot aShi el d™ and pl acebo i n about 2400 i nfants.

There are additional studies including a
| arge-scale study of safety and inmunogenicity, a
study of vacci ne sheddi ng, a pl acebo-controlled study
to rule out interference of RotaShield™ with DTP-Hi b,
and a study to denonstrate the consistent
i mmunogenicity and safety of five large-scale
manuf acturing | ots.

There's one recently conpleted study for
whi ch data are not yet available. This is the study
in Finland to denonstrate that RotaShiel d™ does not
interfere with Hepatitis B vaccine and | PV.

| plan to spend only a few mnutes
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di scussi ng Rot aShi el d™ i nmunogenicity. There is no
establ i shed, protective antibody titer for rotavirus,
therefore the clinical studies including neasurenment
of several of the known responses to rotavirus
infection that are also induced by live virus
vacci nati on.

These are the group-specific, secretory
anti body conponent lgA and serotype-specific,
neutralizing 1gGto the original vaccine strain, the
S3, and the four human serotypes.

Qur own analyses in these trials to identify
a correlate of protection suggests that efficacy is
related to the titer of IgA but we really can't
consider this result definitive, so | want to focus
i nstead on how we characterize the i mmune response in
ternms of each of the separate responses through the
conponents of the vacci ne.

In these studies serum was collected at
basel i ne and one nonth post-dose 3. Serum | gA was
measured by ELISA -- and this is nostly directed
agai nst the VP6. Neutralization assays included the
pl aque reduction assay, the fluorescent focus assay,
and a neutralizing ELISA. The latter two of these are
significantly nore convenient for |arge-scale trials

but they were correlated with the plaque reduction
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assay.

The target for neutralization was either the
parent vaccine strain itself, the S3, or one of the
four human strains from which the reassorts were
derived, not the reassorts thenselves. The results
are expressed as a percent seroconversion defined as
a four-fold increase in titer frombaseline to post-
dose 3 and as geonetric nean titers, and no correction
for maternal anti body was nmade in these cal cul ati ons.

The immunology results from all of our
trials are really pretty nuch identical, so | want to
really show you representative data from the U S.
mul ticenter study because these data were used to
defi ne i mmunogenicity specifications for five |ots of
vaccine tested in the consistency lot study -- one
| arge study in which the infants were random zed to
the different lots. And | will show you that data as
wel | .

Ser oconver si on post-dose 3 shown here. For
all six assays -- the IgA neutralizing antibodies to
the parent virus and to the four human serotypes --
seroconversion is significantly higher in the active,
t he Rot aShi el d™ versus the placebo group for each of
the assays. And in fact, seroconversion is greater

than 90 percent to any one of these tests.
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Based on these data and the proven efficacy
in the study, the specifications for the manufacturing
|l ots required that seroconversion rates for all six
assays, each one should fall within the 99 percent
confidence limts of the rates for this study.

Al five consistency lots net this
requirenent. This row shows the conbined results of
the five lots in 1,186 infants, which as you can see,
mat ch very well the seroconversion rates fromthe U S
st udy.

The geonetric nean titers from the U S
mul ticenter study are also significantly higher in the
active versus the placebo group for IgA the parent and
all the human serotypes that were tested. Based on
these results the specifications required that the
geonetric mean titer for each of these assays al so
fall within the 99 percent confidence limts of the
titers fromthe infants in the nulticenter study.

And as you can see, all five lots nmet this
criteria for each antibody titer, and this row shows
that the levels fromthe consistency trial, match the
geonetric nean titers fromthe nulticenter trial

Now, the inmunogenicity conponent of the
programtherefore, denonstrates neutralizing antibody

responses to the parent virus and the four human
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serotypes represented in RotaShield™ as well as a
group-specific serum |IgA response. These are the
anticipated results based on what is known about the
i mmune response to wild rotavirus infection.

In terns of seroconversion and antibody
titer to each of the conponents of the vaccine, the
i mmunogenicity  of five large-scale lots net
specifications set fromthe serologic results of the
efficacy studi es and mat ched the i mmunogenicity of the
vaccine used in the efficacy trials.

No single correlate of inmmune protection was
identified. The data aren't definitive but do suggest
that the IgA response is nost likely to correlate with
protection. This is reasonable considering what we
know about rotavirus and the inportance of nmnucosal -
based anti body for prevention of mucosal disease.

| want to turn now to the efficacy program
to reviewthe clinical trial designs, the endpoints,
t he surveillance nethods, and the anal yses. These
vary only slightly fromone trial to another so | want
to present themfor all the studies and we'll cite the
exceptions when we review the additional studies
i ndi vi dual |y.

Al three studies were random zed, bli nded,

and pl acebo-controll ed. The definitions of the
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endpoints were as foll ows.

D arrhea was defined as three stools, |ooser
than normal, than in 24-hour period. The parents were
asked to record the | oose stool count. The incidence
of diarrhea per the definition, was derived fromthe
stool count record.

Vomting was defined as the forceful
expul sion of gastric contents. This is obvious, but
in a baby you do have to ask the parents to
di stinguish real vomting fromspitting up a little
bit of mlKk.

Gastroenteritis i s an epi sode of diarrhea or
vomting, also referred to as GCE And the case
definition of rotavirus gastroenteritis, or RVGE, was
gastroenteritis, and a rotavirus antigen positive in
a stool collected during or within one week of the GE
epi sode.

Stools were anal yzed at a central |aboratory
and the results were not revealed to anybody unti
after the study was unbl i nded.

Infant eligibility is as follows: boys or
girls between six weeks and 22 weeks old at the tinme
of the first dose. W were of course, not inflexible
and rigid about this criteria and you wll see that

infants a week or two ol der or younger were allowed in



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

63

t he protocols.
Infants had to be in good health and live in

a household with a tel ephone. This last criterion did

not apply in the Anerican Indian study. Infants were
excluded for recent illness, including diarrhea or
vomting within three days of the dose. Infants were

also excluded if an imediate famly nmenber was
i mmunoconprom sed or if a famly nmenber had di arrhea
or vomting within the previous three days.

Premat ure i nfants who were ot herwi se heal t hy
at the time of the first dose were not excluded and a
smal |l nunber were enrolled in the various studies.
Surveillance for gastroenteritis of any cause began
with the first dose and continued until the end of the
rotavirus season, with the nost intense surveill ance
during the i medi ate post-dose period and during the
seasonal rotavirus epidemc

The post-dose period conprised the day of
vacci nation through day-5, post-vaccination. An
i nt erdose period began with day-6 and continued till
the next dose. This was repeated for doses 2 and 3.

After dose 3, the interdose period continued
until the efficacy surveillance period began. This
period of efficacy surveillance began two weeks after

the | ast dosing and continued until the end of the
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seasonal epidemc

For infants in the U S. studies the 3-dose
series was conpleted before the epidem c began. In
Finland as you will see, the vacci ne was adm ni stered
during the first seasonable epidemc up to the start
of the second season. Finally, in the United States
t he vaccination schedul ed for RotaShiel d™ coinci ded
with the schedule for DIP-H b, and at |east two doses
of oral polio vaccine at the tinme the study was done.

In Finland, one or two doses of DITP were
given with RotaShield™ In the efficacy studies, the
co-admni stration of these vaccines at the sanme visit
was permtted but not required by the protocol.

For active surveillance during the rotavirus
epi dem cs parents were contacted by the study site
personnel once per week during the season. If an
epi sode of gastroenteritis occurred, daily phone calls
were made to assure appropriate collection of stool
sanples and conpletion of a gastroenteritis record
until the episode resol ved.

Parents were called biweekly outside of the
epi dem ¢ season. Passi ve surveillance consisted of
monitoring the energency room and the pediatric
clinics for CGE episodes and identifying the charts of

study infants to assure stool sanple collection for
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any clinic visits for gastroenteritis.

For the US. nulticenter study and the
Anerican Indian study the primary endpoint was
rotavirus gastroenteritis of any severity. The
secondary endpoi nt was severe rotavirus and
gastroenteritis.

For the Finland study this was reversed
The primary endpoi nt was severe rotavirus
gastroenteritis, and the second endpoint was
gastroenteritis caused by rotavirus of any severity.

At least two analyses of efficacy were
perfornmed. The primary per protocol analysis included
infants who satisfied the protocol criteria, received
the first dose within the acceptabl e dose w ndows, had
the doses separated by at |east three weeks, and
received all three doses. The efficacy period began
two weeks after the |ast dose.

Stool sanples from infants wthout a
mat ching clinical episode that net the definition of
gastroenteritis were not included in the results. The
decision to exclude an infant from the primry
anal ysis was made according to the rules of the
protocol before the blind was broken, and only one
epi sode per infant was counted.

An intent-to-treat analysis included any
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i nfant random zed to receive the vaccine, regardl ess
of whether the series was conpleted, with case accrua
from the date random zed. And all positive cases
counted, with or without a matching clinical episode,
in or out of the efficacy period. |'"'m going to
present only the per protocol analysis.

The rates of rotavirus gastroenteritis were
prepared using Fisher's exact test, and the P-val ue
was adjusted for the 3-way conparison in the two
studies with both the tetraval ent and the S 1 vaccine.
But |'mpresenting the inportant information which is
the efficacy results, and these are all going to be
reported with 95 percent confidence intervals.

As Roger told you, severity is an inportant
conponent of rotavirus gastroenteritis, so the
severity of the cases was anal yzed and we used a 20
poi nt scoring system W all know that this kind of
approach has Iimtations but as you will see, this is
a logical, intuitive system and it captures data that
allows us to evaluate not just a single nunber, but
all the weight of the evidence describing the effect
of vaccination on severe di sease.

And also how the severity of rotavirus
illness is reduced in infants in whom it is not

conpletely prevented. As you will see, the strength
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of these results is that all of these analyses are
consi stent.

The scoring system supports the conpari son
of the group nmean scores. The individual paraneters
of the score, and the nunber of cases higher than a
specific cutoff score. Al cases of gastroenteritis,
whet her or not caused by rotavirus, were assessed by
the parents based on instructions fromthe study staff
to determ ne the severity of the illness.

This was performed blinded. Neither parents
nor the study staff knew the treatnent assignnment, nor
did they know whet her the case was caused by rotavirus
or sonething el se. Parents were asked to note the
duration of synptons, the nunber of episodes per day,
as well as the tenperature, the wuse of oral
rehydration, and the need for nedical intervention
until the episode was resol ved.

The estinmate of the extent of dehydration
requi red assessnent by a physician. The record was
converted to a score after the database was cl osed,
before the blind was broken. The cutoff scores were
assigned to denote cases of severe disease. In the
United States the cutoff scores were greater than
eight and greater than 14, and the |l atter denotes the

nmost severe cases.
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In Finland in which a different scoring
system was used, the cutoff score for severe disease
was greater than ten. The nunber of infants in each
group with a score above the cutoff |evel could be
anal yzed for the RotaShield™ and pl acebo groups, and
the efficacy at each specific score could also be
eval uat ed.

The scoring systens for the U S. and Finl and
trials are shown here, and | will not go through this
in great detail. You should note however, that the
categories, duration, and nunber of episodes of
di arrhea and vomting, fever, the need for nedica
care, dehydration, are the same but there are
differences in the points assigned for the different
| evel s of illness.

For exanple, three days of diarrhea scores
two points in the U S system but only one point in
the Finnish system Three epi sodes of vomting scores
three points in the US. systembut only two points in
the Finnish system Generally speaking, in Finland
only hospitalization qualifies as medi cal
intervention, and this receives only two points.

Therefore, an episode of the sanme intensity
and duration in Finland woul d receive a | ower score in

the Finnish versus the U S. trials, and this is shown
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on the next slide. And this is also intended to give
you a better inpression of what the score neans in
terms of risk of illness to the infant.

This is an infant who had diarrhea for three
days -- the scores are on the left and the right --
with greater than five stools per day on at |east one
day, a maxi numtenperature of 38.4 degrees, three days
of vomting with nore than two epi sodes on one day.
The infant was two percent dehydrated and required
oral rehydration. The score in the U S was 15; the
score in Finland is 11. |In both cases this neets the
definition for a severe case.

What you will see is that RotaShield™ is
nost effective in preventing severe disease. This is
reveal ed as a reduction in the duration and intensity
of illness in the vaccinated infants who have
rotavirus GE. The less severe illness |leads to | ess
dehydration, |ess need for nedical intervention, and
we' ve shown in one trial -- actually, two trials --
| ess need for hospitalization in the vaccinated group.

And these effects will becone a |ot clearer
when you actually see the efficacy data. This is the
background. Now what we would |ike to do is present
in detail, the results of the major efficacy trials.

And first 1've asked Dr. Margaret Rennels of the
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University of Maryland, to review the safety and
efficacy fromthe U S. nationw de, nulticenter study
whi ch was perforned at 24 sites located in the cities
that wll appear on this nmap, as Peggy conmes up to
speak.

DR RENNELS: On behalf of the United States
rotavirus efficacy group |I'm going to present the
safety and efficacy results of the National
Mul ticenter Trial of the Rhesus-Human Reassortant
Rotavirus Vaccines given at the dose for which
i censure i s sought.

This was a prospective, random zed, doubl e-
blind, placebo-controlled trial into which 1278
healthy infants between the ages of five and 25 weeks
of age were enrolled through 24 centers |ocated
t hroughout the U S

Children were equally random zed to receive
t hree doses at approximately two, four, and six nonths
of age orally, during the non-rotavirus season of
ei t her placebo, the nonoval ent serotype 1 Rhesus-human
reassortant vaccine, or the tetraval ent vaccine --
Rot aShi el d™

Serotype 1 vaccine was studied at this point
because the wld type rotavirus serotype to nost

commonly circulate in the U S. is serotype 1, and at
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this point it had not been decided which vaccine
candi date to further devel op.

| will be enphasizing results however, for
Rot aShi el d™  Lyophilized vaccine was reconstituted
with a small anpbunt of a sodium citrate/sodi um
bi carbonat e buffer because rotavirus is an acid labile
Vi rus. And concurrent adm nistration of routine
chi |l dhood vacci nati ons was permtted but not required.

Moni toring for vacci ne safety began the day
of vaccination and continued through five days after
each dose of vaccine. Parents took evening axillary
tenperatures and mai ntained a diary of synptons.

The efficacy period began two weeks after
the third dose and continued in this trial through one
rotavirus season. Parents were phoned every week and
remnded to call the study nurse if their child
devel oped vomting or diarrhea.

When an episode occurred two stools were
collected fromtwo different days and tested for the
presence of rotavirus antigen by ELISA and positive
stools were then typed wusing serotype-specific
nmonocl onal anti body.

And every episode of gastroenteritis was
scored for clinical severity on the 20 point scoring

system Dr. Canmardo just presented, with greater than
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eight and greater than 14 point episodes being
arbitrarily termed severe and very severe,
respectively.

On these graphs are the percentage of
children who received the RotaShield™ the serotype
1 vaccine, or a placebo who experienced fever,
vomting, or diarrhea follow ng dose 1, 2, or 3, over
the entire 5-day surveillance period.

The 95 percent confidence interval bars al
overlap showng that there were no significant
differences in the rate of these three reactions over
the surveillance period. Sone mld fevers may have
gone undetected however, because of the use of
axi |l lary tenperatures.

The significant differences had a p of .05,
and the percent of children wth synptons on
i ndi vi dual days post-vaccination is shown in this
table. You can see that on a single day follow ng the
si ngl e dose, nmore RotaShi el d™ reci pi ents than pl acebo
recipients had fever wth associated decreased
activity both occurring on the sane day, and runny
nose.

More pl acebo recipients than vacci nees had
irritability. Now there were 135 reaction conpari sons

with no correction for multiple conparisons, so sone
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of these differences may be due to chance al one.

During the seven days post-vaccination, five
vacci nees and one pl acebo recipient were hospitalized;
two RotaShield™ recipients experienced fever wth
vomting and diarrhea, and were shedding vaccine
Vi rus. A synptomatic vaccinees also shed vaccine
Vi rus.

And though there are no differences in the
rates of hospitalization anong the groups, concern for
these two children led to a conparison of
hospitalization rates in the entire database, which
Dr. Camardo wll be reviewwng with you |ater

Stools were collected from86 percent of the
1205 epi sodes of gastroenteritis and vaccine efficacy
was determ ned using the proportion of children with
rotavirus disease. Only one child, a placebo
reci pient, had two epi sodes.

During the season of surveillance, two wild
type rotavirus strains circul ated: serotype 1 and
serotype 3. Shown in these columms are the nunber of
subjects experiencing rotavirus diarrhea, al
serotypes, and by individual serotypes. The nunber of
eval uabl e children per placebo group was 385; there
were 398 RotaShield™ recipients; and 404 serotype 1

reci pi ents.
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Vacci ne efficacy for the two vaccines with
95 percent confidence intervals are shown in these
col ums. Rot ashiel d vaccine efficacy against all
serotypes, all severity of disease, was 49 percent; it
was 54 percent for the serotype 1 vaccine.

Agai nst serotype 1 disease, RotaShield™
vacci ne efficacy was 44 percent; it was 55 percent for
the serotype 1 vaccine. And agai nst serotype 3
di sease, RotaShi el d™ vacci ne efficacy was 77 percent
versus 45 percent for the serotype 1 vaccine. And
this is inportant for years during which serotypes
other than 1 circul ate.

Vaccine efficacy increased with increasing
severity of disease for both vaccines, but noreso for
t he RotaShi el d™ vaccine. Again, efficacy against all
di sease of all severity: 49 percent for RotaShield™
54 percent for serotype 1.

Agai nst epi sodes scoring greater than eight
poi nts, RotaShield™ vaccine efficacy was 68 percent
versus 55 percent for serotype 1. And agai nst the
greater than 14 point episodes, RotaShield™ efficacy
was 80 percent versus 69 percent for serotype 1

There was an alnost linear increase in the
efficacy of RotaShield™ with increasing severity

score. And this graph shows you that for every single
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severity score there was a reduction in disease rate
for the vaccinees conpared to the placebo recipients
and the percent disease reduction was greatest at the
hi ghest severity scores.

W also |ooked at vaccine efficacy by
clinical par anet ers. You can see that the
Rot aShi el d™ vaccination prevented 73 percent of
physician's visits for rotavirus gastroenteritis; and
t hat where there were 13 cases of dehydrati on anong
t he pl acebo group for rotavirus gastroenteritis, there
were no cases of rotavirus dehydration anong the
Rot aShi el d™ gr oup

Now, because vaccine efficacy increases with
greater severity of the disease, you woul d expect that
a di stribution of epi sodes of rotavirus
gastroenteritis by severity scores would show that
nore cases in the RotaShield™ group fell in the
m | der cases, and that is indeed, what is seen.

On the Y axis is the cunul ati ve percent age
of rotavirus positive episodes from zero to 100
percent, plotted by increasing severity score. The
orange line are the RotaShield™ episodes and the
green line are the episodes anong pl acebo recipients.

The nedian severity score anong the

Rot aShi el d™ reci pi ents was | ess than eight, whereas
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it was 11 in the placebo group. And whereas 50
percent of the RotaShield™ recipients had a score of
|l ess than eight -- at least there are episodes |ess
than eight -- only 20 percent of the placebo group
epi sodes scored | ess than eight.

Because rotavirus is the single nobst common
cause of significant diarrhea in young children, we
| ooked at the inpact of the RotaShield™ vaccination
on gastroenteritis overall throughout the vaccine
efficacy surveillance period. And in yellow are the
significant differences between the RotaShiel d™ group
and t he pl acebo group.

There were significantly fewer episodes of
gastroenteritis of al | eti ol ogi es anong the
Rot aShiel d™ recipients conpared to the placebo
recipients. Significantly f ewer Rot ashi el d™
reci pients wer e t aken to a physi ci an for
gastroenteritis and they were taken significantly
fewer tines. Three of the children in the
Rot aShi el d™ group developed dehydration from
gastroenteritis versus 16 in the placebo group -- and
remenber that 13 of those were due to rotavirus.

So to briefly sunmmarize, we found no
significant differences between the vaccinees and

controls in the incidence of synptons over the entire
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surveillance period; that there were trends towards
hi gher efficacy of RotaShield™ than serotype 1
vacci ne agai nst serotype 3 di sease and agai nst severe
di sease.

And that RotaShield™ vaccine efficacy
varied from 49 percent against disease of al
severity, to 100 percent agai nst dehydrated rotavirus
di sease.

And finally | just want to say that this
trial represented the work of many, many investigators
who are |isted here.

CHAI RPERSON FERRI ERI : Thank vyou, Dr.
Rennels. W're back to Dr. Canardo.

DR. CAMARDO  Thank you very much, Peggy.
|"d like to convince you that a major strength of the
clinical programis the reproducible performance of
RotasShield™ in different random zed trials in
different years and different popul ations. That's of
course, what's going to happen if the vaccine is used
in the American infants.

In addition, each trial provi ded new
information to conpl ement the other trials. The three
efficacy trials are shown here. You heard about the
US. Milticenter Trial in detail from Dr. Rennels.

The second U. S. trial was perforned in Anerican |ndian
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i nfants.

The design is simlar to the US.
Multicenter Trial; the sanme dose and schedul e, both
the tetravalent and S1 vaccines and placebo are
i ncl uded. However, efficacy was determned in the
1992/ 93 season rather than the 1991/92 season, and the
infants were foll owed an additional season to about 24
nont hs of age.

The third efficacy trial was perfornmed in
Finland from 1993 to 1995. The dose was the sane but
the schedule was different. Dosing continued through
the first season, there were only two groups, and the
endpoi nt was severe rotavirus gastroenteritis.

Let me show you the simlar efficacy anong
t hese studies then discuss the efficacy fromthe two
trials in nore detail, then | want to tal k about the
overal |l safety database.

First, all three trials denonstrate efficacy
versus placebo in the first rotavirus season after
vacci nati on. The two U S. studies are nearly
identical. The Finland study is sonmewhat better.
won't read each of these to you but | want you to note
the confidence limts on the efficacy estimtes from
the primary analysis each tine | show you efficacy.

Second, in all three trials, efficacy
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agai nst severe disease defined as a score greater than
14 in the U S. and greater than ten in Finland is
hi gher than efficacy against all cases. This is a
consistent finding that reflects not just the behavior
of the vaccine but the biology of the i mmune response
to wld type infection as well.

Now t he Anerican Indian study. This was a
random zed, doubl e-blind, placebo-controlled study in
1,185 infants. Dr. Mathu Santosham in the Johns
Hopki ns Center for American Indian and Native Al askan
Heal th, worked with us to devel op the protocol design
and anal ysis plan, and provided |local study staff to
assure enrol Il ment, surveillance, and case report form
conpl eti on.

The I ndian Health Service Cinics provided
medi cal care for the infants and participated in
surveillance for safety and efficacy. There were
seven sites | ocated on reservations of Navaj o, Apache,
Hopi, and Pima |ndians. In this study, the usual
t el ephone surveill ance was suppl anted by hone visits
for many of the participant famlies to assure
adequat e surveill ance.

It's notable that this is a comunity in
which the use of oral rehydration is vigorously

pronoted; sonething that | think Johns Hopkins and
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Mat hu and the center is very proud of, and | think
it's very inportant. The results of this study were

published in Cctober in The Journal of Pediatrics.

So 1,051 of 1,185 infants random zed in the
trial received three doses of RotaShield™ before the
winter rotavirus systemand qualified for the primry
anal ysis. Stool sanples were avail able for 66 percent
of the cases of CGE that occurred during the two years
of the study. The mssing stool sanples were equally
di vi ded anong the three groups.

The two seasons are anal yzed and presented
separately and in the first season there were 179
epi sodes of rotavirus CE Here are the nunbers of
cases, the rates, the efficacy and the confidence
intervals. On each of these slides I'lI|l present these
results in the sane format; sonme of these percentages
are rounded of f.

Efficacy determned in the primary per
protocol analysis was 52 percent for RotaShield™ and
29 percent for the Sl vaccine. The |low efficacy of Sl
here i s explained by the predom nance of a serotype 3
strainin this epidemc. This slide shows that in the
pl acebo group, 61 of the 81 cases in the '92/'93
epidemc -- this is the first year of serotype 3.

The efficacy of Rot aShi el d™ agai nst
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serotype 3 was 56 percent. Note again the confidence
intervals versus the efficacy of the nonoval ent
vaccine of 21 percent -- again, the confidence
i ntervals. The nunber of cases in the tetraval ent
group was 27 versus 49 in the S1 group. Thi s
di fference was significant as well.

Now, Dr. Rennels showed you that the
di fference between efficacy for S3 disease of the S1
versus a tetraval ent vacci ne was denonstrated in the
US Mlticenter study, but we know there were only a
smal | nunber of S3 cases in that study.

The predom nance of S3 cases in this study
denonstrates definitively that the tetraval ent vaccine
is effective against the S3 strain and furthernore,
that the serotype 1 is not. After this we
di sconti nued devel opnent of the S1 vacci ne.

Al so consistent with the nulticenter trial,
ef fi cacy against severe disease was denonstrated in
this study. The nunbers, rates, efficacy, and
confidence intervals are shown again in the sane
format.

The incidence of disease with a score
greater than eight was 18 percent in the placebo group
-- 65 of 81 cases; versus six percent -- 22 of 39

cases -- in the RotaShield™ group; the efficacy
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estimate is 66. Again, here's the confidence
i ntervals.

The incidence of disease with a score
greater than 14 is eight percent -- 27 infants of 81;
and about two percent in the RotaShield™ group --
only eight cases; the efficacy estimate is 70 percent;
agai n, the confidence intervals.

And you can also see the reduction of
severity of disease in the vaccinated i nfants who have
a case of rotavirus CE despite vaccination. And this
is manifest as a reduction in the mean severity score
for the cases, a reduction in the nunber of days with
di arrhea, and a reduction in the nunber of days with
vom ti ng. And all of these are statistically
significant. Qobviously, that's how you get a
reduction in the score.

Now, prior to the conpletion of the first
year of surveillance and before we knew any of the
results the study was anended to include blinded
followup of the cohort of infants for a second year.
Al the infants had been vaccinated before the '92/' 93
season and so this second year of surveillance in the
Wi nter rotavirus season in the last nonths of 1993
represents the disease that occurs in infants ol der

than 12 nont hs.
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Thi s graph shows the incidence of rotavirus
in the active and placebo groups -- |'m sorry,
Rot asShi el d™ and pl acebo groups. The peak represents
the |l ate-1992 epidemc and it shows the high incidence
of disease inthis epidemc as well as the efficacy of
t he vacci ne.

To the right of the line is the epidemc in
these infants in the second year of surveillance --
the same infants. Note that the peak is substantially
| ower and that the incidence of disease in the vaccine
and pl acebo cohorts is the sane.

The low rate of disease in the second year
of life in the Anerican Indian infants is
characteristic in this population of the rotavirus
epidemcs, and it has been noted in previous
epi dem ol ogy studies in the Anerican Indians. It is
attributed to imunity acquired in the first year from
the high rate of synptomatic and asynptonmatic
infections, as well as repeat infection, which is nuch
nmore common in this population as well.

Not shown on this slide is the fact that
severe disease in the population in the second year is
virtually non-existent in these infants. This is also
characteristics of the population. There were only

seven cases in the placebo group with a score greater
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than 14, and four in the vacci nated group.

Not e al so however, that vaccination in the
first year has no detrinental effect on the second
year. That is, the older infants were protected
equally by either wild type infection or vaccination
in the first year of life.

The critical difference is that 50 percent
of the infants who were vaccinated were spared any
di sease in the first year, and at |east 70 percent
were spared severe disease in the first year. There
is no additional cost to these infants in ternms of
wor seni ng di sease in the second year

Qur conclusions from the study are shown
here. First, the results confirmthe U S. multicenter
data in that RotaShield™ reduces all rotavirus GE by
about 50 percent in infants younger than 12 nonths,
and that efficacy is higher against severe di sease.

Second, RotaShield™ was clearly effective
in an epidemc of serotype 3 disease in which the
nmonoval ent vaccine essentially fail ed. Third, the
i ncidence of RVGE in the second year of life in these
infants is much reduced and the severe disease is
virtual ly non-existent in both the vaccinated and the
pl acebo groups.

Last on the list of efficacy studies that
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wer e sponsored by Weth is the Finnish study. This is
a randonmi zed, double-blind study of RotaShield™
versus pl acebo conducted from Septenber 1993 to May or
June of 1995, in 2400 infants; which is about 40
percent of the birth cohort in the district in which
the study was perforned.

Key differences in this study are that
dosing was at two, three, and five nonths, and it was
continued during the first rotavirus season. Most
i nportant, the primary endpoi nt was severe rotavirus
gastroenteritis and this was defined prospectively in
the protocol as a case with a score greater than ten.

This study was designed and the sanpl e size
was estimated to show an 80 percent reduction in
severe disease. The secondary endpoi nt was RVGE of
any severity, and additional anal ogies included the
need for nedical attention at the local health
clinics, at a physician office, or at the hospital,
either as an inpatient or an outpatient.

Dr. Tino Vesikari, a professor of Virol ogy
at the University of Tanpere, and his staff of
physi ci ans and nurses, organi zed and adm ni stered the
study from the University of Tanpere. Enrol | ment,
survei |l l ance, data recording, and nedical care for the

infants took place in the 99 well baby clinics which
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constitute the pediatric health care organization in
the Tanpere health district.

This is a system of infant care which is
wel | -known for excellent conpliance with vaccination,
as well as followup for well baby visits, and record
keepi ng for childhood illnesses. This study was al so

recently published in The Lancet.

First, | need to review the dosing. 1In the
U S. studies, recall that we planned that the infants
woul d conpl ete the vaccination -- all three doses --
before the start of the rotavirus epidemc. |In this
study, enrollnment and vaccination occurred before
during, and after the first season rotavirus epidemc,
which is how RotaShield™ is nost likely to be given
inreal life.

This slide shows the nonthly recruitnent of
infants starting in Septenber of 1993; these smaller
bl ue bars represent the nonthly incidence of rotavirus
in the two years. Here is the first season; here is
t he second season.

This shows dosing in relation to the season
For exanpl e, the group of infants conpleted
vacci nation before the first season and they were
followed for two seasonal epidem cs. This group

provi des true second-season efficacy information --
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and you'll see that in a mnute.

This group of infants began the series
before or during the first season, conpleted the
series during the season -- the first season -- and
were followed therefore, for part of the first season
and all of the second season.

The third group began and conpleted
vacci nation before the second season and thus were
foll owed for one season only.

The primary analysis includes all infants
who conpl eted the doses and net the protocol criteria,
regardl ess of when they were vaccinated with respect
to the first season, or in which season the episode
occurred.

As in previous studies, the efficacy period
began two weeks after the first dose -- I'msorry, two
weeks after the | ast dose was given. Only one episode
per infant was counted in the analysis.

Finally, in this study, the RotaShield™
two, four, six schedule was changed to two, three,
five nonths to better adapt to the Finnish vaccine
schedul e. The DTP schedule in Finland was three,
four, five nonths, and the H b schedul e was four and
Si X.

What that nmeans is that infants were |ikely
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to receive one or nore doses of RotaShield™ and DTP
t oget her. However, there was no requirenent or
restriction on the co-adm nistration of DIP

Here are the results: 2,282 infants
conpl eted three doses; 2,274 -- or 95 percent -- 1,146
in the placebo and 1,128 in the RotaShiel d™ group
were included in the primary analysis. There were
1,818 GE episodes -- 1,293 occurred in the efficacy
period starting two weeks after the third dose -- and
1, 256 had stool sanples for a collection rate of 97
per cent .

There were 226 cases of RVGE in the two
years of the study, and 100 of these net the criteria
for severe. The primary per protocol analysis -- that
is, regardless of the tine of vaccination relative to
the first or second season -- in all cases wthin the
efficacy period in either the first or second season,

shows an incidence of eight percent of severe disease

in the placebo group -- that's 92 cases -- versus one
percent in the vaccinated group -- or about eight
cases -- for an efficacy of 91 percent agai nst severe

rotavirus gastroenteritis. The confidence intervals
are 82 to 96 percent.
Now noreover, in this study in contrast with

the American Indian study, the incidence of rotavirus
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di sease in the older infants in the second year is
hi gher, and severe di sease does occur in this group.
This slide shows the efficacy of vaccination in the
second year for infants who received all three doses
bef ore the begi nning of the first seasonal epidemc in
| ate 1993.

This is a sonmewhat small cohort but
neverthel ess here are the data. Severe RVGE is
reduced from1ll of 82 in the placebo group to two of
85 in the RotaShield™ group for an efficacy of 83
percent. And this is consistent wth the results that
we saw for the overall study.

These results for the second year follow up
in the older infants are also consistent with the
efficacy results we observed in the second year from
an earlier nmulticenter study at a |ower dose of
vacci ne. These results were published in JAMA and
they were included in the application.

Finally, the secondary endpoi nt of rotavirus
CGE of any severity is shown here. This slide shows
t he nunber of cases, the rates, the efficacy, etc.,
and the confidence intervals. Efficacy for al
infants, all cases in the efficacy period at season 1
or season 2, regardless of the tine of vaccination, is

68 percent.
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Note that here as in the U S. studies, as
we've said, the estimate of efficacy agai nst severe
di sease is higher than the point estimate of efficacy
agai nst any di sease.

Back to severe disease now, the reduction in
severe disease is seen in the analysis of the
i ndi vidual paraneters as | showed you for the Anerican
I ndi an study and as Dr. Rennels showed you for the
U S study -- the nulticenter study.

There was a reduction of about three points
in the nean score, a reduction by about a day in the
duration of diarrhea, and reduction about a day in the
duration of vomting. And all of these are
statistically significant.

There's additional information here as well.
As a consequence of the decrease in severe cases
fewer of the vaccinated infants required nedical care
even if they were infected with rotavirus: 78 versus
14 for any nedical intervention; 42 versus 13 for a
physician visit; 23 versus one for a hospital
outpatient clinic; and 13 versus zero for adm ssion to
the hospital, which is the hallmark of the nost severe
di sease as Roger discussed with you.

Thi s col um shows the efficacy estinmates and

the confidence intervals for all of these paraneters.
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| want to remnd you. The decision to visit
the physician or the clinic or admt the infant to the
hospital, was nade while the parents, the study staff,
the physicians were all blinded to the treatnent
assignnent, the cause of GE was not identified, the
score was not known.

The duration of illness, the nunber of
epi sodes of diarrhea or vomting were known, but the
score wasn't derived until after the study was
conpl eted and the database was cl osed. So you should
consider the score and the assessnent for hospita
adm ssion or nedical intervention independent.

Finally, in this study it was possible to
determne the serotype for 214 of the cases -- 193 of
t he cases were caused by serotype Gl, 21 cases were
caused by serotype (4. These data were anal yzed for
the secondary endpoint, RVGE of any severity, and
showed t hat vaccination prevents both serotype 1 and
serotype 4 disease; the efficacy of 70 percent and 76
percent respectively.

These results from Finland denonstrate the
Rot aShi el d™ protects infants agai nst severe RVGE, and
they al so show that as a consequence of vacci nati on,
fewer infants are seen in the nedical clinic or

hospitalized for RVGE
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Moreover, RotaShield™ is effective against
serotype 4 as well as serotype 1 rotavirus, and in
i nfants vaccinated by the age of about five nonths,
immunity lasts into the second year of life.

| want to sumari ze the concl usions fromal
t hree studies. First, recall that efficacy was
denonstrated in three, random zed, pl acebo-controll ed
st udi es. Second, the levels of efficacy are
consi stent across a range of geographic and soci o-
econom c settings including U S. private practices,
US. clinics, American Indian health centers, and
Fi nni sh wel|l baby clinics.

The i ncidence of RVGE is reduced by at | east
50 percent in the U S. studies and 68 percent in
Fi nl and. Protection against severe disease was as
high as 80 percent in the United States and up to 95
percent in Finland. Protection was denonstrated for
two seasons in Finland -- and this is consistent with
the results of a US. study performed with a | ower
dose of the tetraval ent vacci ne.

Protection against all the serotypes of
rotavirus has been denonstrated in the program 1|'ve
shown you three serotypes: serotype 1 in all the
studies, serotype 3 in the Anerican |Indian study and

in the US. multicenter study, serotype 4 in the



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

93

Fi nni sh study. Serotype 2 was covered by a Brazilian
study which is also in the application.

Dehydration was reduced by 100 percent in
the U S. multicenter study. The Finnish study showed
a 100 per cent reduction in the need for
hospi talization. The need for nedical intervention
was reduced by 73 percent in the US., and the
duration of illness was significantly reduced in al
t he studi es.

The | ast section concerns the safety of the
vacci ne. The nost inportant goal of the safety
anal yses was to denonstrate that RotaShiel d™ does not
cause the disease it is intended to prevent. e
therefore anticipated and | ooked very carefully for
the synptons we know result for wild type infection,
that is: fever, vomting, diarrhea, and the secondary
synptons that often acconpany fever

The pl acebo-controll ed studi es established
the reactogenicity profile of the vaccine. The non-
pl acebo-controlled studies include over 4, 000
additional infants and these data in the [arger sanple
verify the absence of the inportant, rare but nore
serious side effects, that could occur.

Safety information on RotaShield™ cones

fromthe studies shown here which are |isted by nunber



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

94

rather than title -- a total of 9,170 infants in al

t he studi es sponsored by Weth in RotaShield™ 4,430
in all the placebo-controlled studies; 2,032 in the
U.S. placebo-controlled studies; and 4,740 in the non-
pl acebo-control | ed studi es.

These cohorts included male and fenale
infants and they were equally represented in the
active and placebo groups in all of the studies.
White infants -- these colums -- conprised the
majority in the studies; Black infants about ten
percent of the database in all trials; Anmerican
| ndi ans about 20 percent of the database. There were
a small nunber of Hispanic infants. |If we | ooked at
this carefully we will see that the placebo-controlled
studi es are bal anced by race.

The safety data fromall the studies were
pool ed for these analyses and |I'm going to show you
the pooled data and I'mgoing to show you the results
fromsonme of the individual studies. First, we need
to review surveill ance agai n.

The nost critical safety surveillance period
was the post-dose reactogenicity period which is the
time during which the live virus is present. For days
one through five follow ng each dose parents were

instructed to conplete a diary card.
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This had to note the nunber of stools, the
presence of vomting, as well as the level of activity
of the infant, the appetite, and respiratory synptons
of cough, wheezing, or runny nose.

The parents were also instructed to take the
tenperature of the infant at |east once per day and
nmore frequently if the infant had a fever. Axillary
tenperatures were taken in the United States and
rectal tenperatures in the Anerican Indian and Finni sh
st udi es.

These instructions at the time of
vacci nati on were suppl enented by alternate-day phone
calls to the parent during this period to assure
conpletion of the diary cards, and by honme visits in
the Anerican Indian study for the sane reason.

The primary reactogenicity synptons were
derived from the diary card information. Vom ti ng
again, was defined as the forceful expulsion of
gastric contents. The incidence of diarrhea was
derived from the parent's reports of the nunber of
| oose stools per day using the sanme definition as for
the efficacy surveillance.

Fever was defined as a tenperature greater
than 38 degrees Centigrade -- that's 100.4 Fahrenheit.

H gh fever was defined as a tenperature greater than



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

96

39 degrees Centigrade or 102.2 degrees Fahrenheit.

In this database, fever is the nost common
synptom foll ow ng vaccination. This slide shows the
percentage of infants with fever after each dose in
t he placebo and RotaShield™ groups in all of the
different studies. The significant differences are
hi ghl i ght ed.

In the pool ed database for all studies, the
incidence of fever is the sanme in both groups.
However, in the placebo-controlled studies, fever
occurs nore frequently in the RotaShield™ group after
doses 1 and 2. After dose 2 note that the difference
bet ween the groups is very narrow but the result is
still statistically significant. There is no
difference after dose 3 in the incidence of fever
bet ween Rot aShi el d™ and pl acebo.

| want to focus in nore detail on dose 1.
Look at the data now. There is an excess of fever of
about 15 percent in the placebo-controlled studies.
Most of this however, is due to the Finnish study.
The excess fever rate in the United States' studies
after dose 1 is about four percent, but it's 26
percent in the Finnish infants.

After dose 2 the increased incidence of

fever in the vaccinated group is driven by the results
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in the Anerican Indian study in which a fever of 38
degrees Centigrade was nore frequent after dose 2
rather than after dose 1. In the Finnish study
they're the sane.

The rate of high fever is nuch lower in
these studies. 1t's equival ent between the groups for
all studies, but there's an excess of one percent in
t he pl acebo-controll ed studies but after dose 1 only.
This is statistically significant and it's again
driven by the results of the Finnish study as shown
her e.

There's no difference in the U S. pl acebo-
controlled studies. There's no difference in the rate
of high fever after dose 2 or dose 3 between the two
gr oups.

D arrhea occurred in both groups in an equal
rate in the five days follow ng vaccination in the
pool ed database for all studies, and in the U S.
pl acebo-control | ed studies. The Finnish data are
separate here because the data were not collected as
stool counts greater than three per day, but rather as
di arrhea assessed by the parent as present or absence.

Note that the incidence of diarrhea is | ow
in both the placebo and the vaccinated groups in the

Fi nni sh study, but there is a two percent excess of
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diarrhea after dose 1 in this study.

Vomting was equal in the vaccinated and
pl acebo groups for all studies, and for both the U S.
and Finnish placebo controlled studies analyzed
separately there are no significant differences on
this whol e slide.

Secondary reactogenicity synptons are shown
here. After dose 1 there's a statistically
significant increase in the incidence of decreased
appetite, irritability, and decreased activity. These
are likely secondary to fever in these incidents --
remenber this is the entire placebo-controlled
dat abase. There are no significant differences in the
rates for wheezi ng, coughing, runny nose, or abdom nal
cr anpi ng.

Saf ety surveillance was conti nued t hr oughout
the study but after the post-dose period this was
limted to reporting any adverse events rather than
soliciting reports of specific vaccine reactions.
During the post-dose period only adverse events
different fromthe reactogenicity were recorded. This
include otitis mnmedia and other i nter-current
il nesses.

The only ot her recordi ng was supposed to be

for severe reactions such as severe diarrhea, and
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these were then recorded as adverse events. Thi s
wor ked generally well to keep adverse events separate
fromreactogenicity, but in some cases mld reactions
from the post-dose period were recorded as adverse
events.

During the inter-dose and the efficacy
periods, parents were asked at the subsequent visits
or by telephone to recall whether the infant had any
adverse events or inter-current illnesses. After the
post - dose period they were not asked to record these
on a diary card, nor were they asked specifically to
take the tenperature of the infant.

M|l d and common chil dhood illness such as
di aper rash were excluded fromreporting in order to
make the database nore nanageabl e. The infants'
clinic charts were reviewed by Weth- Ayerst nonitors;
hospitalization and nedical visits were recorded and
monitored for all infants throughout the study.

And in the Arerican Indian study the adverse
events profile, including the inter-current ill nesses,
the nedical visits, and the hospitalizations was
verified by a post-study review of 100 percent of the
charts from the Indian Health Service by the study
staff from Johns Hopki ns.

Finally, the analysis of the adverse events
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was perfornmed for the 30-day post-vaccine period as
well as for the entire study period, and the results
are concordant -- and I will show you only the 30-day
dat a.

The nbst comon events are not surprising.
These are inter-current childhood illnesses: otitis,
conjunctivitis, cough, bronchitis, eczema, rhinitis,
etc. None of these are observed nore frequently in
t he Rot aShi el d™ versus placebo group. Al of these
are not significant.

Fevers: two percent in the RotaShield™
group versus 1.1 percent in the placebo group. This
difference is statistically significant. W already
know fromthe reactogenicity data which | showed you,
that fever is nore frequent in the post-dose period in
t he vacci nat ed group.

Now, these data were not to include the
post - dose fevers but in sone cases they were included;
therefore this difference in fever appears to be
expl ained by the increased incidence of fever in the
post - dose period. Nevertheless, we reviewed the case
records for all of these fevers in the RotaShield™
group to confirm that none of them were associated
Wi th concurrent serious illness.

There were seven infants who died in the
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Rot aShi el d™ st udi es: two of these were in the
pl acebo group and five were in the vaccinated group.
The difference in nunbers is not statistically
significant. For all of the seven infants death
occurred nore than one nonth after the vaccine was
adm ni stered. The proxi mate cause of death coul d not
pl ausi bly be attributed to vaccinati on.

This slide shows the causes of death in the
time after vaccination. There were three deaths from
sudden i nfant death syndrone: one in placebo, two in
t he RotaShield™ group. An infant died of nmeningitis,
an infant died of respiratory arrest, there was an
accidental injury in the US. studies, and in the
pl acebo group in Finland there was an accident injury.
All of these as | said, one nonth or nore after
vacci nati on.

On the report of the US. study, the
mul ticenter study by Dr. Rennels, who told you that
there were two infants who were hospitalized in the
post-dose period wth diarrhea and a rotavirus
positive stool. Based on this study al one we cannot
be sure whether this represents a true risk of
vacci nation or a chance associ ati on.

The rotavirus vaccine strains shed in the

stool may or may not be the cause of the diarrhea.
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Moreover, the study wasn't | arge enough to distinguish
this low incidence of hospitalization in the
vacci nated group from pl acebo.

Now, this is obviously an inportant issue.
Qur data indicate that reactions to RotaShield™ are
mld and self-limting; therefore in the Ilarger
dat abase we under t ook sever al anal yses of
hospi talization and nedical intervention in the post-
dose peri od.

Now first, all hospitalizations for the
entire study period were tabulated for all studies and
there were no excess hospitalizations in the
Rot aShi el d™ group over the entire study period. I
want to focus however, on the post-vaccination period.

Hospitalization within the post-dose period
for any cause was analyzed for all of the placebo-
controlled studi es. Hospitalization for
gastroenteritis wthin the post-dose period was
anal yzed for the placebo-controlled studies and for
the entire safety base sponsored by Weth, and
including the two studies perfornmed by the National
Institutes of Health in Venezuel a.

Hospitalization for any febrile illness
within the post-dose period was analyzed for the

Fi nnish study. Finally, the use of nedical resources



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

103

short of hospitalization in the post-dose period for
any cause, was evaluated for the three efficacy
st udi es.

First, hospitalization for any cause in the
post-vaccination period in the placebo-controlled
studies is not different for the placebo and
Rot aShi el d™ groups. Each study is shown here
separately. The total nunber of infants is 21 in the
Rot aShi el d™ group and 18 in the placebo group. There
is no statistically significant difference between the
totals or between the nunbers in the individual
st udi es.

DR FLEM NG Excuse nme. Can you go back to
that slide?

DR. CAMARDO. Sure, | can

DR. FLEM NG Weren't t here 13
hospitalizations in the placebo group that you had
reported earlier, related to rotavirus?

DR. CAMARDO. No, that was dehydration

DR. FLEM NG | thought you were talking
about hospitalization for any cause here?

DR CAMARDO. No, we're tal king about in the
seven days after vaccination -- only in the seven days
after vaccination, not throughout the whole study

peri od.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

104

DR FLEM NG So at sone point -- could you
show us at sone point, the hospitalization, post-
random zation for the two cohorts?

DR CAMARDO You nean for the entire study
peri od?

DR FLEM NG  Yes.

DR CAMARDO  You know, | don't think I have
-- | made have that slide and | don't think I brought
it. The nunbers were siXx --

DR FLEM NG Can you get it for us at sone
poi nt ?

DR.  CAMARDO Vell, | can tell you the
numbers were between six and seven percent for both
groups. That's all | can show -- | can tell you that.
| know that were the data because we were intending to
show it and | decided it was a little too nmuch. But
does that answer the question?

DR FLEMNG I'Il followup. You can keep
goi ng.

DR. CAMARDO  Ckay. But | just want to --
this is just the post-dose period. The idea here is,
was there an increase that, you know, you could
plausibly attribute to vaccination because it was
proxi mate to the vaccination.

DR, FLEM NG Al though, if that's the
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phi | osophy why not also include those during the
dosi ng period?

DR CAMARDO Well, we could do that but we
don't see any difference really, in that either --
except in the Finnish study in which we saw a
difference that favored actually, RotaShield™ which
| showed you. W're going to need, | guess, to talk
about it alittle nore.

Let me go to the next slide. Now, in the
entire database there were only few infants who were
hospitalized for gastroenteritis post-vaccination.
This is any kind of gastroenteritis but in fact, you
woul d isolate RV positive stool froma |ot of these
infants, so we've included everyone in the post-dose
peri od.

The data shown here in these four rows show
the rate of hospitalization for gastroenteritis for
pl acebo-control |l ed studies under the Weth IND, the
pl acebo-control | ed study including the NIH Venezuel an
study, all the Weth studies -- that's the nunber
you' ve heard a nunber of tines, including the non-
pl acebo-controlled studies -- and all the studies
whi ch include the Venezuel a st udy.

This shows the nunber of cases, the

denom nator, the rate per 1,000, the CI for the rate,
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the relative risk, the Cl for the relative risk, but
the PI value for Fisher's exact test for the
conparison of the rates.

In the Weth placebo-controlled study the
estimate of relative risks for hospitalization for
gastroenteritis in the RotaShield™ group is four, but
in fact the actual risk could be as |low as half the
pl acebo group, .45, or 36 tines as high, with the p-
val ue as . 22.

As we add nore infants to the anal ysis any
estimate therefore, becones nore reliable --

DR. MALDONADO  Excuse ne. |'msorry, but
| thought you said the p-value was for the Fisher's
exact, not for the relative risk.

DR. CAMARDO. The p-value is for Fisher's
exact for the rates, yes.

DR.  MALDONADOC So it's not the relative

ri sk, p-val ue.

DR. CAMARDO. No. | nade a m stake, then
Yes, | m sspoke. It conpares the rates; it's the
Fisher's exact test to conpare the rates. The

relative risk is only expressed in terns of the
confidence intervals. | practiced and I'"'mgoing to
get that right; | just nade a m stake, sorry.

As we add nore into it, the anal ysis becones
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nore reliable and the relative risk decreases. 1In the
| ast case it's decreased to | ess than one, the p-val ue
i ncreases to above .5.

Now, we're certain about the nunber of cases
in both the placebo and the non-placebo-controlled
studies because as | told you, nonitoring for
hospitalization was diligent and conplete for all the
studies in the U S, Finland, and Venezuel a, and we've
reviewed the database and the hospital summaries
numerous tines.

These anal yses suggest no definitive
i ncreased risk for hospitalization due to
gastroenteritis in the RotaShiel d™ group in the week
post - vacci nat i on.

Now, in the Finnish study, given the higher
i nci dence of fever which one mght argue could itself
require hospital adm ssion for evaluation of the
infant, we anal yzed data for hospitalization for any
febrile illness in the post-vaccination period. The
results show first a very lowrate of hospitalization
for fever and no difference between the RotaShiel d™
and pl acebo groups after any dose. And as you recall,
it'"s only the first dose that showed a difference in
the fever rate.

In addition, we anal yzed the use of nedi cal
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resources short of hospitalization, first in the
Anerican Indian study. The use of nedical resources
in the post-dose period is relatively high. 1In fact,
the nothers -- the parents are encouraged to visit the
clinics afterwards but there's no difference between
t he Rot aShield™ and the placebo group in the use of
the local health clinic after any dose.

For the U S. nulticenter study we have data
for the conbination of fever and nedical visits. This
is presuned to be for evaluation of fever. The
incidence was |low and there is no significant
di fference between the two groups after each of the
three doses. Recall that Dr. Rennels showed you no
difference in the fever rates in the post-dose period
in the RotaShield™ or placebo cohort in the study.

DR FLEM NG So is that -- just to go back
-- Is it 15 hospitalizations versus 12?

DR CAMARDO These aren't hospitalizations;
these are visits to the physician.

DR FLEM NG Visits to the physician

DR. CAMARDO Yes, sorry. Finally, theis
the Finnish study. Medi cal intervention in Finland
has different tiers. There's a hospital outpatient
clinic, there's the private physician, and there's the

| ocal health care center. W analyzed them separately
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after dose 1 only, which was the only dose for which
post -vacci ne reactions were higher than placebo.

There's no significant difference between
the groups for the categories of outpatient clinic and
private physician, however, visits to the |local health
center were nore frequent in the RotaShield™ group
and the p-value just reaches statistical significance.

Now, just to remnd you, these are the well
baby clinics. They were established in Finland to
handl e common, m nor problens. This is the nost
primary |l evel of care and these were the study sites
that we recruited to enroll the infants.

These anal yses show that there is no excess
hospitalization in the post-dose period. There was no
excess hospitalization for post-dose fever or post-
dose gastroenteritis. The use of nedical resources
short of hospitalization in the post-dose periods is
the same for both groups: in the US. that's the
mul ticenter and the Anmerican | ndian study.

In the Finnish studies in which there was a
hi gher rate of fever after dose 1, there was slightly
nore frequent use of the local health clinics for the
post - dose period, but after dose 1 only.

Now, t he | ast section concerns

adm nistration of the vaccine in breastfed infants and
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the co-admnistration with other vaccines given to

infants on the sane nonthly schedule. | want to speed
up a little bit here because | don't want to get
pul | ed off.

There was a concern that breastfeeding at
the time of vaccination may reduce RotaShiel d™ take
and efficacy, perhaps related to the secretion of
rotavirus antibodies in mlk. Data from the U'S
multicenter study were analyzed in the subsets of
breastfed and non-breastfed infants. Note this is a
post-hoc rather than a random zed perspective
anal ysi s.

The subsets were defined as infants
breastfed at some tinme during the dosing period or
breastfed not at all during the dosing period. The
results shown here for the two groups indicate that
there's no effect on efficacy regardl ess of whether
the infant is breastfeeding.

Finally, in the US.  RotaShield™ s
scheduled at the same tinme as DIP-H b vaccines and
oral polio vaccine, and it was therefore necessary for
us to denonstrate that the addition of RotaShield™ to
the schedule does not interfere with the immune
response to these vacci nes.

This is a doubl e-blind, placebo-controlled



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

111
study to conpare the imune response to DIP-H b in
infants who recei ve these vaccines in conbination with
Rot ashi el d™ or placebo. |Infants received tetranmune
and Rot aShiel d™ or tetramune or placebo at two, four,
and six nonths. Antibody titers to the four vacci nes
-- that is, DIP-H b -- were neasured at one nonth
post - dose 3.

This slide shows that the percentage of
infants with protective titers to H b, D phtheria and
Tetanus are simlar for the placebo and RotaShiel d™
gr oups. | have nore detailed data if you're
interested in seeing that |ater.

Second, the antibody titers to these three
conponents are simlar as well. This is RotaShield™
pl acebo, RotaShield™ placebo, etc. And this fina
slide shows conpatibility with Pertussis. These are

the five conponents of the Pertussis vacci ne which we

nmeasured and the antibody titers are the sane -- very
close -- for the RotaShield™ and placebo groups in
t he study.

Finally, data from the U S. nulticenter
study were used to show that RotaShield™ does not
interfere wwth the response to oral polio vaccine.
Protective titers to the three polio serotypes were

measured in infants who recei ved two doses of OPV and
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recei ved these two doses of OPV at the sane tine as
two doses of RotaShield™

Seroconversion is quite simlar in the

groups for serotypes 2 and 3. This is the polio
serotype -- percentage of infants with seroconversion
of polio. There is a small decrease in the

Rot aShi el d™ group in the serotype 1 response, but
this is not significant.

In infants who received all three doses of
OPV and three doses of RotaShield™ together
seroconversion is 100 percent to all three polio
serotypes.

My summary is as follows. RotaShield™is
safe and well-tolerated. Reactogenicity is
essentially limted to | owgrade fever after the first
dose. There's no indication fromthe database that
Rot ashi el d™ causes fever and diarrhea of severity
hi gh enough to require hospitalization.

Sone vaccinated infants were brought to the
| ocal health clinic in the post-dose period in the
Fi nni sh study. RotaShield™ can be administered to
infants who are breastfeeding and there is no effect
on the efficacy of RotaShield™

Finally, RotaShield™ can be adm nistered at

the sane tinme as DIP-H b and/or polio vaccine, and it
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does not interfere with the i mmune response to these
vacci nes.

And |'msure you know | did all this work by
nyself with no help from anybody and I want to take
all the credit. | wanted to give credit to the people
who have worked on this vaccine at Weth-Ayerst for
the last -- it's approxinmately ten years and for sone
of themthat represented really a full-tinme job for
that tine.

And | also want to extend ny appreciation
for some excellent help from the Weth-Lederle
col l eagues that joined us in the last few years of the
vaccine. | also thought that if | put these nanmes up
in public they wouldn't escape and | eave ne to answer
gquestions by nyself up here.

CHAI RPERSON FERRI ERI : Thank vyou. W'l |
have the conclusions now from Dr. Paradi so.

DR. PARADI SO Thank you, Joe. Thanks for
putting nmy nanme on that last slide; | did the |east
work of all those people.

As you have seen and heard, a |l arge safety
and efficacy database has been accunulated for the
Rot asShi el d™ vacci ne. As | nmentioned earlier, a
fourth efficacy trial was perforned in Caracas,

Venezuel a, using RotaShield™ under an NNH IND. This
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was the Ketchman study trial in which 2207 infants in
Caracas, Venezuela, received either three doses of
Rot ashi el d™ or placebo vaccine at two, three, and
four nonths of age.

Those children were followed up for between
19 and 20 nonths after vaccination, and the efficacy
outcones that were recently reported in The New

Engl and Journal of Medicine can be seen here.

Agai nst severe rotavirus di sease using the
sanme definition as in the U S. studies, the efficacy
against rotavirus gastroenteritis was 88 percent;
agai nst dehydration associated with rotavirus it was
75 percent; against hospitalizations for rotavirus, 70
percent; and agai nst overall diarrhea was 48 percent
in this study.

The next slide shows that this study in
Venezuel a gives data that's very conparable to the
data that we've seen in the other three studies that
have been reported and that are a part of the Weth-
Ayerst | ND.

And | think it's significant to note that
the study in Venezuela gives us our first glinpse of
the potential for this vaccine in a devel oping world
setting in Venezuela, where clearly the disease and

the population are different. W are currently
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working with the WHO to test this vaccine in other
devel opi ng countries around the world, including in
Africa and Asi a.

I conclude by saying that we have
denonstrated that the data shows that RotaShield™is
ef ficacious in diverse popul ations and consistent with
the efficacy associated with a natural infection,
anti-nucosal pathogen. The extensive safety database
shows the safety of this vaccine when given at two,
four, and six nonths of age, and the data shows that
we can manufacture it consistently for use in infants.

Thank you.

CHAI RPERSON FERRI ERI:  Thank you very nuch
for a conprehensive presentation. W have a few
m nutes left now for questions from the panel for
anyone fromthe sponsor. Dr. DuPont.

DR. DuPONT: | want sone information about
the febrile reactions to the vaccine. Were these
single tenperature elevations or in any case were
t hese sustained for sonme period of tinme?

DR CAMARDO |'mgoing to actually show you
a backup slide. I1'mgoing to need a few mnutes to
| ook for it.

DR. DuPONT: Ckay.

DR. CANMARDC We actually |ooked at the
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duration of fever, so that's what I'mgoing to be able
to show you. And | have the Anmerican Indian study --
| think it's slide 12. W also have that for the U S
mul ticenter study, but the answer is, they're
generally one day. But I'll show you.

DR DuPONT: One day or at one neasurenment?

DR CAMARDO Well, all we have is one day.
| can't tell you whether it's one neasurenent. This
is the nunber of infants with fever by duration. This
is the Anerican Indian study. Renenber in that study
fever occurred after the second dose.

This is the nunber of infants with fever
greater than one day -- of one day, two days, three
days, four days, five days duration for |ow grade
fever and high-grade fever in the RotaShield™ and
pl acebo groups.

| can't say that there's, you know, that no
infants had | onger duration fever, but the difference
between the tetraval ent and the placebo groups is not
significant; nmeaning there is no difference. Mst of
this is one day. And if you look at the -- | think
that fevers higher then 39 are nore inportant, and in
fact, there are virtually none greater than one day.

| do not think that | can answer whether

this is less than one day, but I mght be able to --
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yes, | can't. s that okay? And now the U S
multicenter study is exactly the sane. The nunbers
are different but -- I won't show you just to show I
made a backup slide, but it's the sane.

CHAI RPERSON FERRIERI:  Dr. Mdlin, you had
a question.

DR. MODLI N: | have several questions but
"1l ask just the nost inportant ones now.

CHAI RPERSON FERRI ERI:  Thank you.

DR. MODLIN. Wiile we're on the subject of
fever, have you done any analysis that |ooked at the
risk of fever based on the age at which the infant was
enrolled in the study? |In other words, when they
received their first dose. The age range of six to 22
weeks, is there any difference between the 6-, and 7-,
and 8-week-ol ds conpared to the 18 and 20 and 22-week-
ol ds when they get their first dose of vaccine?

DR.  CAMARDO Yes, could you call up the
slide fromthe histograns -- slides 7 and 8 -- and
just while he's doing that, we actually did a cut by
the nedian age and there is a high rate of fever in
the older infant; that is, older than the nmedi an age
which was 11 weeks. This is not surprising. W saw
it in earlier studies; we saw it again in these

st udi es.
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W then did another analysis |ooking at
different -- you know, a sonewhat nore precise
anal ysis of the age: one to two nonths, two to three
mont hs, three to four nonths, four to five nonths.
This is the age at first dose. These are all the
pl acebo-controll ed studies including Finland, which
contributes nost of the fever data.

This shows the percentage of subjects with
fever and this shows the percentage of the nunber of
subj ects here -- these lines here show t he nunber of
subjects who were actually in the age group that
contributed the data. And | don't have p gui des but
|"'mnot sure that's really what you need.

Really you need to just |ook at the fever

rate. In the RotaShield™ group it's 15 percent, 20
percent -- it goes up to 30 percent three to four
nmont hs. It seenms to stay in the 25 to 30 percent

range; it doesn't get any higher. That's consistent
with what we saw. And the nedi an age was 11 weeks so
this is consistent wth the other anal ysis.

| think that -- we concluded that the fever
rate i s somewhat higher in the older infants and it's
what we saw in a single dose study where we
specifically random zed younger and ol der infants to

Rot aShi el d™ But it doesn't seem to keep getting



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

119

worse. And this is high fever which shows a simlar,
you know, obviously it's a simlar incidence. Is that

DR. MODLIN:  Yes, thank you.

CHAlI RPERSON FERRI ERI : | f you have sone
ot her brief questions now mght be a better time to
ask John while he's able to boot up all the data
rapidly. Al right. Do you have any other quick
guestions that you want to bring up?

DR. MODLI N: Yes. | realize the primry
efficacy analysis was done on infants that had
received three doses of vaccine, but do we have any
information from all these studies on efficacy of
infants who received fewer than three doses of
vacci ne?

DR CAVARDO Yes, we do. And | don't think
all of that is in your package. Now, | can call up
the data or | can just tell you. W did two other
ki nds of analyses for the US. nulticenter and the
Anmerican I ndian study and the Finnish study.

We did an analysis that just included all
random zed infants. The good, ol d-fashi oned, anybody
who was random zed is in the group -- actually in the
group they're random zed to. Now, that includes

infants who didn't get all the doses, didn't get two,
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three, etc., weren't in the dosing wi ndows.

The efficacy period there still begins two
weeks after the |last dose. The efficacy results are
the sanme as the primary analysis; they're the sane.

| can show themto you if you want but they're the

sane.
Do you want to see then? | nean --
DR.  MODLI N: |"'m not quite sure what you
mean by "the sanme". Do you nean the efficacy --
DR. CAMARDO. I'll show you. Let me show

you the intent-to-treat analysis which we did.

DR. FLEM NG \VWhich is different from what
you were just describing, right?

DR. CAMARDO. Yes, but let ne show you the
-- now, these are all random zed infants, and these
are the cases and these are the relative efficacy. |
don't renenber the exact nunber but | think the
efficacy was 51 percent. Peggy, do you want to help
me out here?

DR RENNELS: Yes. In the primary anal ysis,
Rot aShi el d™ ef fi cacy was 49 percent -- a one percent
difference there -- and for serotype 1 it was 54
percent. So again, just one percent difference.

DR. CAMARDO Now, | realize this is

inmportant so if it's not answering your question go
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ahead. But this is all random zed infants: one, two,
or three doses. Now, if you ask nme for one dose or
two doses the answer is going to be, there aren't that
many children, in fact.

DR, FLEM NG Isn't the intent-to-treat
analysis here 68 versus 107 events and a 30.32
efficacy as reported in our book?

DR. CAMARDO. That's a different analysis.

DR FLEM NG That's the intent-to-treat?

DR. CAMARDO  Well, unfortunately, intent-
to-treat was used to describe different things. I
think the one you're using is --

DR. FLEM NG Al'l random zed; from tines
zero.

DR. CAMARDO. And what about the case

accrual? Fromtines zero or fromtw weeks after the

dose?

DR. FLEM NG Fromtines zero

DR. CAMARDO  Ckay. For 312 what you have
is 32 percent efficacy for overall, but it's a
typographical error. 1t's 39 percent, not 32 percent,

okay? And | just -- sorry, but those do happen. And
in fact -- oh, good, you called it up.
(Laughter.)

This is very dangerous but | know that the
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FDA is going to check all of this stuff out so don't
Worry.

CHAI RPERSON FERRI ERI: W don't doubt that
at all.

DR. CAMARDO. |'msorry?

CHAI RPERSON FERRI ERI: W don't doubt that
point at all.

DR. CAMARDO. What, that it's dangerous?

CHAI RPERSON FERRI ERI : No, that they wll
check you.

DR CAMARDO  You know, we do see additional
cases which -- some of which are post-dose cases, sone
of which are cases that occurred in the inter-dose
period and probably represent, you know, cases that
occurred before the full 3-dose series.

We did also | ook at severe disease though,
and | think we should show that because, if you're
concerned about this difference in efficacy, when you
| ook at severe disease the efficacy really doesn't
change too nuch. And this is all random zed infants
fromthe day they got the vaccine.

DR.  FLEM NG | TT and per protocol are
simlar for severe, which is really reassuring.
They're not necessarily simlar for the protocol-

defined, primary endpoint in the US. nulticenter
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trial: 51/68, we're mssing 17 cases; 107/97, we're
m ssing ten. Usually you're thinking, I'"mgoing to
drop out those cases that occurred during dosing
because the effect hasn't occurred yet.

DR.  CAMARDC That's actually what we're
t hi nki ng.

DR. FLEM NG But there actually are nore
cases that we're dropping out with the RotaShield™

DR CAMARDO Yes, nowin fact, not only did
we include -- and in fact, maybe this isn't correct --
but not only did we include all the cases but we
i ncl uded cases of positive stools that didn't actually
meet the definition.

So in fact, there are six of those in the
multicenter study. So the actual nunber here is, if
we followed our own rules this nunber would be 61 or
62, | can't renenber -- but for the sake of nost
conservative we just threw everything in. And parents
did send stools and then we | ooked at the definition
Now.

You know, we needed to have -- there are
asynptomatic road virus cases. W did not want to
count those -- doesn't make sense to count them-- but
if the parents got two stools a day, collected the

stool, we analyzed the stool, it's included. So you
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know, just when we do this we have to | think, keep in
m nd that this probably went overboard. This one.

CHAI RPERSON FERRI ERI :  Thank you.

DR. CAMARDO Is that -- | nean, am I
answering the question? I'"'m sorry, |I'm really
excluding -- | said | was going to ask for help and

| ' m excl udi ng everyone.

DR RENNELS: | would say, keep in mnd that
when you start counting at day zero, any stool that
gets collected for any gastroenteritis in the
vacci nees may be positive for -- just because of
vacci ne sheddi ng, al so.

CHAI RPERSON FERRI ERI : Thank you. Dr.
Mal donado, you had a questi on.

DR MALDONADO | just had a question on the
US multicenter study when you talked about
hospi tal i zati ons post-vaccination. And of the five --
|"msorry, of the three rotavirus vaccine recipients
who had fever, vomting, and diarrhea, did you isolate
ot her pathogens besides -- | know two of them had
vaccine virus but did you isolate other pathogens, or
did you attenpt to? And then | have a second quick
guesti on.

DR.  CAMARDC Peggy, that's really a

question for you. | know you had the charts. Wre
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any pathogens isolated fromthe tw infants who had
rotavirus stool? | think not, and |I'm sure sonething
was | ooked for, but I think nothing --

DR.  RENNELS: In only one child was it
| ooked at and they sinply cultured for, you know, sort
of the routine bacterial causes and they were
negati ve. That second case actually, although the
admtting physician said diarrhea, to the best of our
records there was actually only two diarrheal stools,
and that one | don't believe got worked up.

CHAl RPERSON FERRIERI: D d you have anot her
gquestion?

DR.  MALDONADO: Yes. This is actually a
followup to Dr. Mudlin's question which I think was
really kind of looking at the H b correlate which is,
what is the efficacy after each dose, basically? Do
you have that data. And again, with H b we know t hat
first dose doesn't count, second dose is better, and
the third --

DR.  CAMARDO | can't tell you. In the

entire database of placebo-controlled studies we had

54 infants who only got two doses. It's just not
enough to tell you -- to give you an answer. It would
be just specious to draw a conclusion. | nean, these

are the nunber of infants: 26 in Finland, 18 in the
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Arerican Indian, 9 in the US nulticenter study. |
think I added it right -- it's actually 53.

So there really aren't enough and there's
not enough in an individual study. | mean, you know,
you could look at it but | don't really believe we
could draw a conclusion that would be valid and then,
even it were positive, would allow us to give just two
doses and feel confortable. W really went out of our
way to make sure there were three in that protocol and
three were foll owed.

CHAI RPERSON FERRI ERI : W have tinme for
maybe two brief questions: Dr. Hall and then Dr.
Flemng. And if you' re really short, then Dr. Karzon
can ask his as well.

DR. HALL: First, going back to the fever
just for a second here. | may have mssed this. Wre
any of t hese chil dren gi ven acet am nophen
prophyl activel y?

DR CAVARDO No. W did not advise nothers
and fathers to do that. We advised them to treat
fevers but not to give prophyl axis. Peggy, that's
your recollection as well fromthe U S nmulticenter
study? Sonme of them m ght have gotten prophylaxis if
they were getting DIP at the sanme tine, but we didn't

advise it. W specifically -- | nmean, we | ooked for
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fever, so we didn't cover it.

DR. HALL: And you said axillary
tenperatures were utilized in the U S. study. Does
that mean it was uniformy utilized?

DR. CAMARDO It was uniformy -- the
protocol specified way to take tenperatures, yes. 1In
the American Indian study it was rectal tenperatures
and there was a 91 percent rate of rectal tenperatures
in that study. In Finland it was rectal tenperatures.

DR. HALL: And then | guess the last thing
| wanted to ask was about the difference in the growth
retardation in the groups that was recorded.

DR. CAMARDO You nean that -- the
borderline statistics -- yes. There wasn't any good
way to anal yze that so instead, what we did was went
back and | ooked at all the cases. It turns out that
what that includes is children -- it includes a |ot of
di fferent diagnoses, nost of which turned out to be

children who were in the lower five percentile of the

grow h curve -- like ny daughter is -- and it got in
t here.

W really couldn't -- we did this with the
investigator in Finland as well. W can't find

anything in those cases to suggest that there's

anything related to the vaccine, and in fact, sone of
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those were described and included infants who had
other serious illnesses -- sonmewhat serious illnesses
at birth that mght have contributed, or had injuries.

And in fact, | know we're going to | ook at
this again with FDA because they've requested those

forms. But we can't do an analysis. W had to really

| ook at the terns -- |look at all the cases.

CHAI RPERSON FERRI ERI : Thank you. Dr.
Fl em ng.

DR FLEM NG To be very brief I'll defer ny

comments or questions about the heterogeneity of
efficacy and safety across studies and about co-
adm ni stration issues; we can talk about it later.

A qui ck request and a very quick question.
The quick request is, during the break could we get a
summary for each of the three trials of the
hospitalizations that are due to rotavirus GCE
separately by -- I knowit's zero/ 13 for exanple, for
the Finnish trial.

DR. CAMARDO  Finl and, yes.

DR. FLEM NG The nunber that are due to
febrile illness for each of the studies, as well as
overal |l hospitalizations, and then the sane data for
medi cal visits, hospitalizations. And 1'1l stick

around during the next hour to work with whoever it is
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to try to gather that during the break so we can have
that this afternoon.

The quick question that | have is, you
mentioned that there are eight studies -- there were
ei ght random zed, controlled trials that yiel ded these
6948 subjects. We've | ooked carefully at three
random zed, pl acebo-controlled trials.

You' ve shown us the Venezuela trial, you've
said there were -- you referred to three other non-
pl acebo-controlled trials and tw other placebo-
controlled trials. Was the Venezuel a one of those two
and are there any relevant data on efficacy and safety
fromthese other four or five studies that we haven't
| ooked at?

DR CAMARDO |I'msorry, for the other four
or five studies -- no, there really were not --

DR.  FLEM NG There were eight studies

overal | .

DR CAMARDO No. | nmean we -- no, there
are not, really. | nean, |'m show ng you the pool ed
data. The one study you didn't see in detail is this
one, which was essentially -- was a one-dose study of

Rot aShiel d™ in younger and older infants, and |
described the results to Dr. Modlin. There's really

nothing else in the database specifically, that we
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woul d want to | ook at.

DR FLEM NG So nost of the 6948 that don't
fall into these three trials are in the three non-
pl acebo-control |l ed studi es?

DR CAVMARDO Essentially, yes. There were
1500 in the consistency lots, 2700 in the | arge-scale,
just basically safety study. Yeah, those other ones
are very tiny. It says it includes the interference,
this one-dose study and another small study --

DR FLEM NG And Venezuela is one of these
ei ght ?

DR CAMARDO.  No.

DR. FLEM NG Ch, it's not?

DR. CAMARDO No, it's not, no. Venezuela
is an additional study, and we can see that if you
want, but that's an additional study. Wen | showed
you that list with the relative risk on it, the
Venezuel a study added another 2,500 children to the
dat abase, plus there was another study in Venezuel a
whi ch was about 150 children. So if you put all those
studi es together that's a nmuch hi gher nunber.

CHAI RPERSON FERRI ERI : Thank you. Dr.
Kar zon.

DR. KARZON: | will defer.

CHAI RPERSON FERRI ERI : Real | y? Because
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there's tine. You can ask your -- you think it wll
interfere with lunch. GCkay, we'll wait then. W're
breaking for lunch now W'I| start again at 1 p.m

pronptly. Thank you all.
(Whereupon, a brief luncheon recess was

taken at 12:10 p.m)
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AAF-T-EERNOON S E-SSI1-ON

1: 04 p. m

CHAl RPERSON FERRIERI: W don't have all of
our panel sitting at the table yet but | know that
wi Il happen very shortly. W wll start wth clinical
considerations. Do you want to start first, Nancy?
Ckay. M. Cherry then, has sone adm nistrative issues
to present to us.

M5. CHERRY: | would like to nention that
sone additional conflicts of interest, or potential,
or perceived conflicts of interest have conme to our
attention today, and so there's been quite a bit of
checki ng.

| would like to report, sinply disclose that
we have | ooked into sone situations with Dr. Ml donado
and she is fine to sit at the table and partici pate.
And we al so | ooked into sonething for Dr. Neal Hal sey
and because of that we've asked himto sit on the
sidelines and he will not be able to participate.

CHAl RPERSON FERRI ERI:  Thank you, Nancy. |
think the sponsor appreciates this and doesn't think
| ess of all the people we are investigating.

(Laughter.)

Nor do |I. And Yvonne, you wll not be

voting as you understand. Ckay. Dr. Carbone wll
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present on clinical considerations.

DR. CARBONE: In the beginning 1'll have
sone brief material just to rem nd everyone of sone of
t he circunstances surrounding the studies. W are
mai nly focusing today on 312, 314, and 316 which are
defined by the sponsor as the nulticenter trial, the
Anmerican Indian trial, and the Finnish trial. Those
we are concentrating on today.

You wll see sone differences on what we
concentrate on and what the sponsors concentrate on.
In particular we have certain studies that were
submtted specifically for efficacy analysis for the
trial, and there are studies that are al so avail abl e
-- that data are available, information are avail able
-- but for various reasons were not actually submtted
for efficacy analysis for the PLA, specifically, and
we'll discuss those a little bit.

In addition, you'll see sone figures today
that we recently got within the | ast week or so, and
the commttee has not finished a conplete eval uation
of these figures but we prefer to present themto you
since we have this opportunity.

Basically, the studies are selected for use
in efficacy for the PLA because they were three doses,

4 X 10° plaque-formng units -- which is the dose
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requested for licensure -- and in these cases, these
studies, the infants were observed up to 24-and-a-hal f
nmont hs after vacci nation.

Per the protocol analysis for the sponsor
efficacy, nonitoring for their protocol primry
endpoint began two weeks after the |last dose.
However, we have asked the sponsor -- we have incl uded
intent-to-treat information which -- starting after
enrol Il ment, any episode of diarrhea. So that wll
give us slightly different nunbers and I'Il discuss
t hose when we get to them

Just to remnd you, stool specinens were
collected during all clinical episodes but as you' ve
heard the studies did vary as far as those that were
avail able for typing for present of rotavirus, ranging
from about 60 percent to sonmewhere in the 90 percent
of the three trials. And then sone speci nens went
t hrough additional characterization by RT-PCR for
serotype anal ysi s.

Just to rem nd you that the prinmary endpoi nt
inthe multicenter trial and the Anerican Indian trial
was sinply rotavirus gastroenteritis, and here is the
definition once again in a 24-hour period of vomting,
di arrhea, plus the assay for rotavirus.

Again to remnd you, in the Finnish study
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the primary endpoint was actually severe rotavira
gastroenteritis, which was the previous definition
plus a scale of -- actually it's greater than ten
whi ch nmeans equal to 11/20 as determ ned by the rating
scal e.

In an analysis of the data it's always
inportant to look at the withdrawals in the study
since that can affect the validity of the data. And
so these are essentially, all the clinical trials in
the United States and the Finnish trial.

At the proper dosage being applied for
licensure, the withdrawals were approximately ten
percent from the RotaShield™ recipients and 7.2
percent from the placebo recipients. O course the
nunbers, the ends were different because this included
non- pl acebo-controlled trials.

If you |l ook only at the placebo-controlled
trials inthe US in the Finnish studies you can see
that the withdrawal rates were seven percent for the
Rot aShi el d™ reci pients, 7.2 percent for the placebo
reci pients, and there was no significant difference.

In addi ti on, t he adver se reactions
specifically, accounted for only .1 percent of
w thdrawal s in both groups. And again, there was no

di fference between placebo or vaccine recipients.
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Some of this information has been presented
by the sponsor. | wll go through that information
quickly and try and only <concentrate on the
informati on we have that nmay differ or is a different
type of anal ysis.

Again, looking at the three trials which
were submtted for efficacy for this PLA fever of
greater than 38 degrees and greater than 39 degrees
were found to be significantly increased in the first
five days after vaccine; as well as in the Finnish
study it was reported that diarrhea was significantly
increased in the first five days.

And that data is sinply illustrated here and
this has been presented by Weth so | won't dwell on
it. But we see that fever actually greater than 38 is
seen after dose 2 as well as dose 1

There were sone secondary synptons that were
noted in these infants in the series of placebo-
controlled trials and that included decreased
appetite, irritability, and decreased activity after
dose 1 only, as you've already seen.

Next we will discuss study events within 30
days. Pl acebo-controlled studies: again fever was
significant; greater than 38 degrees C Anot her

adverse event that we thought was inportant to | ook at
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was severe gastroenteritis within 30 days of the dose.
And these are the individuals who had gastroenteritis
-- sone very shortly after they got the dose, within
about a week; others a little nore.

The investigators in each case found -- in
bot h the vaccine recipients and the pl acebo group, the
investigator stated that in one case it was not
related and not related two cases in the vaccine
recipients. And so probably and possible in one case
each.

After any dose, a review of the placebo-
controlled studies in the U S studies and the Finnish
studi es were fromone nonth post-study dose to greater
than two years in sone selective individuals. Again,
this evaluation found that fever was significantly
increased in those that received the RotaShi el d™ over
t he pl acebo.

In addition, when the analysis was done,
congenital anomaly was also found to be significantly
different between the vaccine recipients and the
pl acebo. We nmention this for conpl eteness.

A review of the specific anonmalies seen
i ncluded extra digits, undescended testicles, and by
definition, congenital anonalies are present at birth

and the children received the vacci ne several weeks
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after birth.

So our review suggests that -- this is
mentioned purely for conpl eteness’ sake and was not
felt to be associ at ed.

In terms of serious events, we'll |ook at
hospitalization in all studies and including the
pl acebo-control |l ed studies, the rates of neningitis,
hepatitis, and seizures were eval uated and were in al
cases, lower in the vaccine recipients than in the
pl acebo recipients.

Rates of hospitalization specifically for
gastroenteritis in the first week after receiving the
dose in the U S and internationally -- you can see
the little signals here that indicate which of these
nunbers is which -- placebo-controll ed studies, there
was essentially no difference between rates of
hospitalization for gastroenteritis in the first week
after receiving the vaccine.

And you see the sponsors presented
information about other hospitalization events.
Qoviously, we're all concerned to evaluate carefully
the deaths follow ng any studies like this involving
a new agent. And in the placebo-controlled efficacy
studies as stated by the sponsor -- this is review ng

what they said -- there were five deaths in the
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vaccine recipients, two in the placebo recipients, it

was non-significant by Fisher's exact test, two-

tail ed.

DR FLEM NG For those -- just, before you
go intoit --

DR. CARBONE: | have details on what the
deaths were, if -- that's on the next --

DR. FLEM NG No, | just thought the

denom nator --

DR. CARBONE: Certainly.

DR FLEM NG ~-- on the five deaths in the
RS was for the entire 6700, as opposed to for the
2200.

DR CARBONE: Al five deaths were included
in placebo-controlled trials. Al right? But in
order to do the statistical analysis we need to
conpare those only to other placebo recipients.

DR. FLEM NG Right. So you're saying the
five deaths were all in these placebo-controlled
studi es?

DR. CARBONE: Yes, yes. And again, you' ve
seen this information as to the cause of death, so the
individuals, it varied but none of these were
apparently, due to any study material.

This is a subset analysis which was briefly
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menti oned by Weth in the previous discussion. | want
to be clear that this was not a prospective.

This is a post-hoc analysis, but it my
reveal sone interesting information, particularly in
[ight of the information we have that we're actually
getting wild type rotavirus infection early-on in
life. Perhaps it's |ess pathogenic than getting it a
little later in life.

So these data are interesting and are being
attended to but are as | said, not prospective and
perhaps information contained in here requires further
prospective anal ysis.

Basi cally, the anal ysis was done taking the
nmedi an age and | ooking at the group | ess than or equal
to 11 weeks of age versus the group greater than 11
weeks of age at first dose. And note -- a sidebar on
this is that many of the infants who were in the |ess
than or equal to 11 weeks at first dose, by the tine
they're in their second dose, are greater than 11
weeks.

Days one to five in both groups, greater
than or less than 11 weeks, fever was again a
significant event. However, in the total study
period, in the group less than 11 weeks ol d there was

no significant increase in any other study event in
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t hat group. On the next slide we'll look at the
greater than 11 weeks.

Again, this is the sanme, non-prospective
anal ysis. These are the four anal yses that canme out
showi ng statistical significance in the groups. Fever
as we said before, in the greater than 11 weeks
congenital anomalies we've dealt with before. It's
t he sane issue.

And revi ew of these congenital analysis show
none of themrelated to the vaccine -- receiving the
vacci ne. However, there was -- growh retardation and
failure to thrive were noted, significantly increased
in the vaccine recipients -- recipients again using
t he post-hoc anal ysis.

In a review of the data, nost of the
children were stated to be mld -- was the
investigator's analysis of the severity of the
di sease.

DR. MODLIN: Kathy, I'msorry.

DR. CARBONE: Yes?

DR. MODLIN: What's the difference between
failure to thrive and growth retardati on?

DR CARBONE: That's an interesting question
because if you | ook at the actual data, in the Finnish

study there seens to be -- growh retardati on seens to
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be the designation, where there were many in the
Fi nni sh group and none -- very few in the Anmerican
st udi es.

And failure to thrive is the sane in the
reverse. And | apologize if I've gotten the countries
reversed, but 1in one of the countries growth
retardati on seened to be the favorite diagnosis, and
failure to thrive in the other country.

As to how they were defined, | |ooked this
up, and maybe the sponsor would like to say if they
have any nore detailed information about how it was
di agnosed.

CHAI RPERSON FERRI ERI:  Dr. Canar do.

DR CAMARDO Yes. | think what this really
is, is acoding anonaly. They're the sane thing; they
get coded to different costar ternms based on whet her
the physician wites growh retarded or thriving
badly, or sonething like that. And | think they're
basically the sane.

DR CARBONE: Fromny review, | cane up with
the information that this was basically a physician
di agnosi s; that --

DR. CAMARDO Yes, it is.

DR. CARBONE: -- you did not provide them

with any criteria.
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DR. CAMARDO That's correct.

DR. CARBONE: Ckay. This is -- just to
finish up with that |ast slide again, because of the
post-hoc analysis nature, it may suggest that further
i nformati on woul d be hel pful in these areas.

In terns of the fever which has, at |east
pretty consistently appeared as a relatively standard,
post-vaccination event, | just wanted to be clear it
was -- in the less than 11 weeks it's present after
the first dose and in the greater than 11 weeks after
the first dose. In the less than 11 weeks it's al so
present on the second dose in significant fashion.

However, fever greater than 39 degrees C --
which of course is a significant nmedical concern --
was not present in the younger group at the first dose
significantly, and was in the ol der group. However,
this group had aged so it is possible that these two
events are actually connect ed.

These children -- many of themare likely to
be ol der than 11 weeks at the tinme of the second dose.
Nonet hel ess, that the tinme of second dose, the
original group that was |less than 11 weeks at first
dose al so showed fever greater than 39 -- a very snall
percentage but significantly different.

In terns of safety analysis |I'mjust going
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to present a little information that | haven't heard
yet today. These involve two studies in Venezuel a.
| want to again highlight that these studies for
various reasons were not submtted for official
efficacy consideration for this PLA but for additional
side information.

In the case of the second study there was a
protocol change that was during the study and did not
nmeet the IND requirenents for use in this PLA At any
rate, we do have information however, on the ability
of this vaccine agent to transfer fromindividual to
i ndividual, fromthese two studies and so for safety
data are included here.

Basically, rotavirus was detected and
serotyped in 217 stools fromchildren in the 309 VE
study -- that's Venezuel an study. Vaccine strain
viruses were identified in placebo recipients and in
vaccine recipients. So this by definition, suggests
that the virus can transmt to the placebo recipients
who were not officially adm nistered the vacci ne.

However, the vaccine virus was found in very
lowtiters in the stool. Vaccine strains were always
detected with a wld type strain, and the report
states that this did not -- vaccine strain did not

circulate in the community three nonths after
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cessation of vaccination.

| would like to also nention that this is
stated in this setting; that virtually all of these
are going to be exposed to the wild type as well.

DR EDWARDS: Could you just conment on the
detection with the wild type strain -- the vaccine
strains? |'"'m sorry, both Caroline and | don't
under stand t hat.

DR CARBONE: In every case where they found

the vaccine strain they also recovered evidence of

presence of a wild type strain -- in the sane stool at
the sanme tine. And please correct ne if |'ve
m sstated that. |s that clear now? The stools were

DR. EDWARDS:. Unexpl ai ned but cl ear.

(Laughter.)

DR. CARBONE: W recently got new
information that confirns the sanme finding in the sane
direction and that is, in the 326 study -- which
again, was not submtted for efficacy eval uation but
for information provided for safety -- 199 stools were
rotavirus positive and then subsequently serotyped; 27
stools contained the GL and the vaccine strain -- that
was 14 percent.

In the placebo recipients they found the
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vaccine strain in 13 percent of the placebo recipients
in this group, and in the vaccine recipients they
found the vaccine strain in 15 percent.

The vaccine strain was at 2 X 10* pfu per .5
m of stool. As stated in the report, it was stated
ina 1:10 dilution of stool so | have adjusted this to
per mM of stool -- per half-ml, pardon ne, of stool.

DR. SNIDER  These are all synptonatic?
mean, these patients from whom the stools were
collected were all synptonatic, correct?

DR, CARBONE: My understanding is, the
reason the stools were collected is because they had
evi dence of gastroenteritis. |Is that correct?

DR MALDONADO And do you have data on how
| ong the virus was shed?

DR. CARBONE: The only data | have on that
in ny imedi ate possession is the 309 study where they
said it was gone after three nonths -- three nonths
after the study stopped they no | onger could recover
t he virus.

And to nove on to the efficacy information,
just to remnd the group of the questions of
i nportance |I'mgoing to cover sone information about
Rot ashiel d™ reducing the i nci dence  of al

gastroenteritis, of rotavirus gastroenteritis, of
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severe rotavirus gastroenteritis, and rotavirus
gastroenteritis in the second season follow ng
vacci nati on.

In terms of the efficacy studies, again
we're going to be interested in the three nmgjor
studies that were submtted for efficacy analysis.
This is the study that's the nulticenter U S study --
is 312; again, the Native Anerican, or Anmerican |Indian
study, 314; and 316 is the Finnish study.

This slide is just to show the relative
enrol l ment and dropout rate of infants who receive
three doses versus the nunmber enrolled in all the
st udi es. You can see there was sonewhat of an
increased dropout rate in this study, but it was
simlar in both groups -- placebo and vaccine
reci pi ents.

| apol ogi ze about the busy nature of this
slide and | have snaller slides with this information,
soif it's not possible at all to see this in the back
| can go through it one study at a tine. But [I'11
begin by review ng them toget her.

This gets a bit conplex. There were three
basic, efficacy anal yses done. One was a per protocol
anal ysis which essentially was after three doses of

vaccine starting two weeks after the |ast dose was
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recei ved.

Then there was an analysis -- and that was
done on a per subject basis. Then there was a simlar
anal ysis after three doses of vaccine and two weeks
t hat was done on a person-year basis because sone of
the followup tinmes were different in some of the
st udi es.

In the third analysis, thanks to our very
good statistician, Dr. Horn, was the intent-to-treat
anal ysis perforned by Weth that involves after any
i ndi vidual enrolled and any diarrheal episode -- no
time requirement. So this is why you'll see severa
different analysis. And | apologize. It gets conplex
and 1'Il try and do the bottomIline here.

The bottom line in the first study, the
mul ticenter study, we're | ooking at efficacy agai nst
rotavirus gastroenteritis. And then we can see the
efficacy is 49 percent in the original per protocols
-- essentially the sane or better.

In the person-year eval uation per protocol,
t hese two groups have recei ved two doses of vaccine;
that's the ideal world. This is maybe considered
intent-to-treat is the real world, neaning anyone who
arrives and signs up is evaluated and the efficacy is

dropped to 32 percent.
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DR. FLEM NG Do you agree that's a typo
that that's 39?7 O is that up for question?

DR CARBONE: Yes, that's the sane typo. |
got it fromthe sane -- | apol ogi ze. Li ke | said,
we're currently reviewing -- but yes, that is 39
percent. Yes, thank you. Ckay, so yes, that's 39
per cent .

And this maybe perhaps reflects the real
world -- use of vaccine. The American |Indian studies,
again, we see in the per protocol analysis three doses
52; three doses in person years, 54; and 38 in the
intent-to-treat. The Finnish study, 83 percent
efficacy and 84 percent, in the three doses, 74
per cent .

And | noticed on the slide presented by
Weth it said 68 and in the material | re-reviewed the
68 percent was after both seasons conbined. So unless
that's incorrect |I'm sticking with that 74; that's
after the first season, the information you provided
us. These are all after the first season.

So that was the efficacy, sinply for all
rotavirus gastroenteritis. But as been stated before,
the efficacy against severe rotavirus gastroenteritis
appears to be inproved.

And as the sponsor has also supplied sone
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information that if you just |ook at the score, the
severity score in vaccine and placebo recipients on
each of the nunber of individuals this data was
obtained from in all cases the severity score is
reduced conpared to placebo in all three of these
studies in a significant fashion.

The 316, again to remnd you the Finnish
study used a different severity scale.

Efficacy analysis is conparable to the
previous one we did for all rotaviral gastroenteritis.
This is severe rotaviral gastroenteritis. This first
line includes the three doses; however this is a per
person year evaluation. |'ve left out the per
protocol analysis. |It's essentially very simlar.

And what you can see in severe rotavira
gastroenteritis as defined by greater than 14 in these
two studies because this was -- the protocol was
changed to actually go to greater than 14 as the
definition of severe rotaviral gastroenteritis. And
you can see fromthe previous slide that 15 was about
conparable to ten in the Finnish scale.

And this scale was 11 or greater. This is
severe rotaviral gastroenteritis. And taking those
definitions of the clinical rating scale, in either

after the three doses or the intent-to-treat analysis
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is about the same in all cases.

Now, | apol ogi ze. This is a typo. That
nunber is 579 but this is the nunber that we were
supplied with and that we are -- again, it's in the
hands of our statistician now.

This analysis of all -- because rotavirus is
such an inportant cause of diarrhea in children and
because of the fact that all diarrhea in children is
not tested for rotaviral antigen and is not clearly
di agnosed as rotavirus, the estimation of the
protection of this vaccine against all «clinical
gastroenteritis is an inportant one because that is
essentially what is seen in the hone setting.

And in this case the analysis was done
bet ween Rot aShi el d™ and pl acebo. | have a second
anal ysis on the next slide, but here we're | ooking at
specific, clinical signs and synptons. They're
different in many of these studies.

Basically, the common link here is that
dehydrating gastroenteritis was identified in all the
studies by the sponsor and in all cases there was a
significant reduction in dehydrating gastroenteritis
in taking all gastroenteritis as conmers in all three
cases.

Medi cal intervention for exanple, is defined
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differently in the studies, but in every case whet her
the severity of greater than eight -- which they
consider mldly severe gastroenteritis in these two
studies -- there was significant evidence that in many
different clinical ratings that in all gastroenteritis
there seened to be effect of the vaccine.

However, this is a subset, non-protoco
anal ysis that was obtained fromdata provided by the
sponsor in very small nunbers, doing it in person-
years analysis, either after three doses or an intent-
to-treat analysis, and the efficacy against all
clinical gastroenteritis doesn't fare quite as well in
the intent-to-treat analysis using this small
subgr oup

In the case of the study 312 -- this is the
multicenter study -- after three doses the efficacy
against all clinical gastroenteritis was 55 percent.
In the intent-to-treat analysis in the same study it
was 21 percent. And | would point out the confidence
i nterval here.

In study 314 U S., which was the Native
Ameri can- Arerican Indian study, the efficacy after
three doses, relative efficacy is 53 percent, and with
the ITT, intent-to-treat analysis, was 28 percent.

Agai n, note the confidence intervals.
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So in sum in that analysis | think it's
fairly evident that the second -- the severe rotavira
gastroenteritis -- efficacy against severe rotaviral
gastroenteritis has fairly good efficacy and that it
comes down as you go to all rotaviral gastroenteritis
and all gastroenteritis.

Change -- anot her issue that has been raised
is the ability of this vaccine to protect through two
seasons. This is a very difficult, actually, point to
anal yze. Qur statistician, Dale Horn, pointed out
that there is a change in risk for the population in
t he second season.

Qoviously entering into the study the
popul ation is random zed into placebo and vaccine
recipient. At that point there's a difference in
incidence of wld type infection which will change
soneone's risk for getting synptomatic, rotaviral
gastroenteritis in the second season.

There's al so evidence that the vaccine has
sone efficacy which will change the risk in the second
season. At that point for the second season, the
popul ati ons becone non-randomand it's sonmewhat of a
difficult point to ascertain.

This is the subjects wth rotavirus

gastroenteritis during the second season in the 314
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study and the 316 study. The nulticenter trial was
not specifically designed to |ook at the second
season. These were done on a prospective basis and
that's why they're included.

As Weth has shown vyou, however, the
incidence of disease in the second season in the
Anmerican Indian trial was very, very low So these
data are very hard to interpret and it's very hard to
show significance. And the data as they are show no
significant protection in the second season, but there
are the caveats | nentioned.

However, in the Finnish study, efficacy in
the second season either done three doses or three
doses per person subject to three doses per person-
year, or intent-to-treat after any dose at any tine,
all showed efficacy in the 16 percent range.

There was al so the study nmentioned in 307 --
" m sorry, 310, pardon ne -- which also showed sone
evi dence of significant second season -- 307, pardon
me -- which also showed significant -- of the -- 310,
pardon ne -- 307, which al so showed sone significant
efficacy that's a 3-dose, per person, per subject
anal ysis of 48 percent.

However, that study was not included for

specific efficacy analysis because it is not at the
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dose being requested. That was the 10* dose of
vacci ne. However the data are very suggestive of
second season efficacy and maybe this is a point which
we were presenting to the conmttee for discussion.

Qoviously, interference with anot her vaccine
delivered orally is an inportant consideration.
Rot aShiel d™ could be delivered with oral polio
vaccine at the sane dosing schedule. This was
evaluated in 418 recipients for serotypes 1, 2, and 3.

GVl for anti bodies to serotypes of OPV were
no different, and percentage of subjects wth
detectable antibody were no different, as was
mentioned. After the first dose there was sone non-
significant difference in serotype 1, but there was no
significant difference in all three serotypes but the
nunbers are small.

I nci dence of rotavirus gastroenteritis was
not affected by doses of OPV. This is actually a
different bit of information because there may be a
consideration of the OPV interfering wth the
rotavirus efficacy -- rotavirus vaccine efficacy.
That's a difficult thing to neasure from an
i mmunol ogi cal marker because as stated by the sponsor
there is no current, imunological marker for

protection fromrotavirus.
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So | ooking at the clinical protection of the
Rot aShi el d™ against rotaviral gastroenteritis in
children who receive simltaneous RotaShield™ and
OPV, at l|east the nunbers that we have here show no
adverse effect on the RotaShield™ after at |east
receiving the three doses of the RotaShield™

The other vaccine which is admnistered
parenterally and not orally Iike the OPV, was studied
in diphtheria, tetanus, and pertussis, the whol esale
version and the henophilus influenzae B conjugate --
267 subjects. The GMIs were not significantly
different between those that received the vaccine and
t he pl acebo.

There was no significant difference in
antibody titers above the established protective
levels for the H influenzae, there was no significant
difference in titers, distribution of titers to
pertussis antigens, and 100 percent of subjects in
bot h the placebo and vacci ne reci pients had protective
antibody titers.

| mmunogeni city has been covered. W won't
deal with this other than to say that the inportance
of the large efficacy studies in the case of
determning RotaShield™s activity are necessary,

particul ar because there is no current inmunol ogi cal
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mar ker predictive of protection.

This is again, a slightly different slant on
sonme information that were presented by the sponsors
that basically confirnms that. And that is, that in
cases -- in other words, children who had evi dence of
rotaviral gastroenteritis and children who didn't, if
you conpared the serology in the children, those who
received the vaccine and those who didn't, and had
rotaviral gastroenteritis, those that received vaccine
or those that didn't and did not have rotaviral
gastroenteritis, there is essentially no difference
bet ween these two groups. Agai n, highlighting the
| ack of a good marker for inmune protection agai nst
rotavirus.

| ssue of serotype has cone up. This is a
vacci ne which contains four different serotypes, and
this is just an illustration that in this study which
is the nmulticenter study, it's about 75 percent of the
chil dren who are di agnosed W th rotavira
gastroenteritis and that were subsequently serotyped,
had serotype 1; sonewhere in the order of a quarter
had serotype 3. So those were the two predon nant
types in the population: a smattering of 4, a little
bit of 2, and several unknowns.

In terns of efficacy, this information has
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been presented. | just want to reviewit. That there
was evidence in this same study of efficacy against
serotype 1 and serotype 3, but there were insufficient
nunbers of serotype 2 and 4 in this study to determ ne
if the rates were sufficiently different between
rotavirus and pl acebo recipients.

As you can see there's a reduction in cases
here; there's a reduction in cases there. | apol ogize
| left off the end. It's the same nunber here. But
there are insufficient nunbers in serotypes 2 and 4.

However, we were recently presented wth
sone additional data. This just in 314 which is the
Native Anerican Indian study in the United States.
The relative efficacy was 56 percent agai nst serotype
3, so again this supports what we've seen in the
previous study -- that there was efficacy protection
agai nst serotype 3.

However, we were recently presented wth
this information which is currently under review that
suggests in the Finnish study that there was also
evidence of efficacy against serotype 4. Four
recipients of the vaccine had serotype 4 and 17
percent of the placebo recipients had serotype 4,
giving a relative efficacy of 76 percent which was

significant.
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There was a nention earlier about the
Brazilian study which | believe is 310 -- which shows
sone efficacy in serotype 2, and we've asked the
sponsor to provide us wth sonme nore detailed
i nformati on about that today if possible.

So in sumary, we've tried to cover the
safety, efficacy, and immunogenicity information
provided to the FDA and | ooking forward to hearing the
commttee' s conments.

CHAI RPERSON FERRI ERI : Thank vyou, Dr.
Car bone. W'll open it up for questions from the
panel for Dr. Carbone. Dr. Ml donado.

DR.  MALDONADC Yes. | have a question
about the placebo recipients who were found to have
rotavirus vaccine. In fact, did those children
denonstrate seroconversion? Do you have data on that?
Or geonetric nean titer data?

DR. CARBONE: W don't have that data
separated out. | don't know if the sponsor has that
data avail able with them today.

DR.  PARADI SO Al those children had a
concurrent wld infection, so you can't really know.
But it was nuch |less of the vaccine virus than the
wild virus because the vaccine virus couldn't be

cultured. It could only be detected by PCR
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CHAl RPERSON FERRIERI: O her questions from
the panel ? Dr. Broone.

DR. BROQOME: Could you clarify, in your
analysis of the <cases of just gastroenteritis,
etiology not specified, that does include the
docunent ed rotaviruses cases of that severity?

DR. CARBONE: Al cases -- rotavirus and
non-rotavirus. Al gastroenteritis as defined by the
clinical definition

CHAI RPERSON FERRI ERI:  Yes, Dr. Edwards.

DR EDWARDS: Could you clarify alittle bit
nore about the failure to thrive issue? | know there
are sonme definitions that you can't clarify, but it
seens that there is sonme suggestion, at |east from
children that were sheddi ng both vaccine and wild type
virus, that the vaccine virus in sone children m ght
have been shed for a fairly long period of tine.

Is there any data on the children that fail
to thrive, that they may have been persistently
col oni zed or may have had sone gastrointestinal reason
so that they would not thrive?

DR. CARBONE: | think there may -- it's a
confusing issue. The information provided to us from
the 309 and 326 studies were not -- they were not

submtted as efficacy data. And we had sone
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abbreviated information for safety.

Wien it was reported to us that the vaccine
virus could no | onger be detected after three nonths,
it was not indicated to us that was a single
i ndi vidual who shed the virus in the three nonths. It
was, were they ever able to recover it from anybody?
No, after three nonths.

So | can't say that that was any evidence we
have of persistence. And | definitely don't have the
informati on about the vaccine virus recovery
association with failure to thrive. Again, we're
currently in discussions with the sponsor to get nore
information and | don't know if you have that now.

DR CAMARDO It's Dr. Camardo again. This
is a volume full of basically, very detailed case
summari es. What we | ooked at is what happened to the
infants during their devel oping. We specifically
| ooked to see if it could be related to a chronic
gastroenteritis illness and there's just no sign of
t hat .

So | don't think that's the explanation but
in fact, all of that data came from the U S. and
Fi nni sh studies, not fromthe Venezuel an study. But
as | said, it's very hard to summarize. It's

essentially all these clinical cases which | know
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you' ve asked for and we'll show you. But we did | ook
for a specific cause, you know, sone kind of pattern,
and we couldn't find one.

CHAl RPERSON FERRIERI: Al ong the sane |ines
t hough, did you have growth charts to be able to
docunent where they stood at birth, for exanple,
before they got first dose?

DR CAMARDO W didn't require that in the
protocol but alnost every infant had those. And |
think those are part of the summaries -- that
information is part of the sunmaries. But again, we
couldn't really detect a pattern. So the best we
could do is continue to ook for a pattern, and now I
think we're going to have the FDA staff help us out.

It took us a very long tine to get this; a
| ot of these were charts in Finnish and you know, we
don't see anything that stands out at all after a very
meticul ous search with the help of the expert.

CHAI RPERSON FERRI ERI : Is Dr. Carbone
correct that the term"failure to thrive" was used in
the American studies, and "growmh retardation” in the
Fi nni sh  study? FTIT was Anerican and growth
retardation was the term used by the Finns? That
woul d have been ny guess, but --

DR. CAMARDO  Yes.
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CHAI RPERSON FERRIERI: It's a very broad --
we all know how - -
DR. CAMARDO Yes, it is.

CHAI RPERSON FERRI ERI : -- non-specific it

DR ZITO Ed Zito fromWeth. Mst of the
verbatim involved children that were just off the
growth curve. They were particularly sensitive to
that in Finland, and in the United States |ikew se.
It really seened to be a weight type of phenonenon.

CHAl RPERSON FERRIERI: Do we have |ong-term
data on those infants to know what they were |Iike one
year afterward? After the doses?

DR. ZITO W have in fact, secured the
patient charts for these children as of approximately
six or eight nmonths ago. W'Ill be providing the ful
package to the FDA

CHAl RPERSON FERRIERI:  Good. There are only
11 charts that would have to be provided. Dr .
Car bone, did you want to present sonething, and then
Dr. Snider and Dr. Hall, did you have your hand up?

DR. CARBONE: Just one second. In the
request for the specific data, as you can see, the
failure to thrive group are many from the 314 study

here, and a few fromthe 316 study. And then if we
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ook in the gromh retarded we see many fromthe 316
Fi nni sh study here and one fromthe U S. study.

So sonme of the group -- from a clinical
poi nt of view, essentially we believe the groups can
probably be joined and that the difference in nanme is
purely artifactual. Nonet hel ess, the cases are of
interest to us as they are to the sponsor.

CHAI RPERSON FERRI ERI : It looks like a
longer list of children than the nunbers reflected in
your table.

DR. CARBONE: | would remnd the conmttee
that the difference was seen statistically only after
a subset analysis of children greater than 11 weeks --

CHAlI RPERSON FERRI ERI :  Fi ne.

DR. CARBONE: -- which was post-hoc. So
sonme of these children may have fallen out in the |ess
than 11 weeks but not found to be statistically
significant. So that is also information we are
currently engaged in getting from Weth.

CHAl RPERSON FERRI ERI:  Thank you. Larai ne,
did you have a --

DR FLEM NG By the way, those are all from
the three random zed trails.

CHAI RPERSON FERRI ERI:  Dr. Snider.

DR SNIDER Well, | was going to rai se sone
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points along the sane line which had to do wth
gestational age, you know, birth weight -- height and
wei ght -- you know, their history of growh, as well
as subsequent di agnoses --

CHAI RPERSON FERRI ERI : Now, those are
critical points.

DR. SNl DER: -- you know subsequent
di agnoses that may have been made. Thinking along the
lines of the subsequent diagnoses | was wondering if
any of these children subsequently -- especially those
who becane ill -- were subsequently diagnosed with
sone sort of immune disorder, and if there was any
rel ati onship with i mmunol ogi ¢ di sorder and sheddi ng of
the virus. Is there any information on that?

DR. CARBONE: W don't have any of this
addi tional information beyond the study tinme --

DR. CAMARDO Dr. Canmardo again. W don't
have a lot of specific information on that but we
don't have information to suggest that there was an
ongoi ng i mmunol ogi ¢ di sorder or that there was |ong-
termshedding of the virus. W really |ooked for that
and we don't see it.

CHAI RPERSON FERRIERI:  Dr. Hall.

DR. HALL: My question has pretty nuch |

thi nk, has been answered here but is again, this
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failure to thrive. You have | gather, the know edge
for each child of gestational age, and at the tinme of
enrol | ment you have the weight of that child at that
tine.

DR CAMARDO W have the weights for every
child at every dose. W don't have the gestationa
age for every child on our database, but we requested
that for these children. That mght help us to find
an answer .

CHAI RPERSON FERRI ERI : You sure know what
kind of specialties we represent. Dr. Ml donado.

DR MALDONADO | want to shift gears for a
second and tal k about the oral polio vaccine titers.
And | know that's not an issue in the United States
because we're giving IPV but in fact, eventually if
this vaccine is going to be wused in devel oping
countries we know that oral polio vaccine does not
have the sane immunogenicity that it does in the
United States.

So I'mnot surprised really, that we didn't
see a difference in this country, but in fact, the
gquestion is whether inmmnogenicity of OPV m ght be
effective in developing countries when you' ve got
conpeting viruses of the intestinal tract, and whet her

or not the Venezuel an study | ooked at that at all.
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| thought that there was sone data from
Burma, or maybe a few other countries |ooking at that
issue, and | wonder if that data was subm tted.

DR. CARBONE: There were sone additiona
data submtted. What we presented was the 10° dose.
Sonme of the additional data is at a different dosing
schedul e or a | ower dose of the vaccine. But perhaps
if there's sonme additional information that the
sponsor would |like to nention?

DR. CAMARDO. We have information on the

interference of OPV RotaShield™ froma | ower dose, in

Thai | and.
DR. CARBONE: And what was the result?
DR CAMARDO That there is no interference.
CHAI RPERSON FERRI ERI: Dr. Modlin.
DR. MODLIN: | think Bonnie's question was
an excel |l ent one. | was just going to expand upon

that. There have been two studies now -- one done in
Bangl adesh by Mat hu Sant osham and hi s col | eagues and
another done in Brazil by Peter Patriarca and his
col | eagues -- that have shown that.

But one of the nmmjor reasons why you see
reduced i mmunogenicity for CPV in devel opi ng countries
-- if not the mmjor reason -- may be rotavirus

i nfection. And there are suggestions that those
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infants that are least likely to seroconvert are nore
likely to have had rotavirus gastroenteritis, and it
may be a very strong factor.

So the question of -- answering that
question | think, is going to be a critical one for
the use of this vaccine in devel oping countries.

CHAlI RPERSON FERRI ERI : Poi nt well taken.
Dr. Hall, again. Yes.

DR. HALL: Isn't that also though, true
John, that with other agents, not just the rotavirus,
and that this may be a mjor cause and was that

exam ned at any point.

DR. MODLIN:  Well, actually, yes. | think
the point is -- the point of both of these studies was
that the rotavirus appeared to -- rotavirus

gastroenteritis appeared to be by far, the strongest
factor in terns of when an infant had diarrhea during
one or any -- at the tinme of any of the feedings for
OPV -- that their chances of seroconverting after
three doses of OPV were quite a bit |ower.

G anted, there are other causes of reduced
i munogenicity for OPV in devel oping countries, but |
think the best information we have at the nonent is
that not just any gastroenteritis but particularly

rotavirus gastroenteritis appears to be the nost
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i nportant factor.

And maybe Peter or Mathu mght want to
expand on that. Perhaps, perhaps not. Do | have it
right?

CHAI RPERSON FERRI ERI : | have a question
regarding the co-infection or excretion shall we say,
of the vaccine strain and the wild type strain. Wre
t he placebo children within social groups that would

have permtted you to assune that transm ssion of the

vaccine strain was |ikely? | have a hard tine
understanding this particular point. | nmay be m ssing
sonething that Dr. Camardo or one of you -- could you

talk to that point?

DR CAMARDO It's a very good gquestion, and
|"'mgoing to ask Dr. Kapikian to answer it. Al?

CHAI RPERSON FERRIERI: | find it, you know,
alnost a little beyond coi ncidence that this shoul d be
t he case.

DR CAMARDO In fact, you're really | ooking
at an isolated study -- not isolated, but one of the
studies of transm ssion. There are sone other studies
and you may want to see those if we have the tine.
But it's really Al's question to answer.

DR. KAPI KI AN: As you know, the virus is

shed in the stool regularly by probably 80 to 90
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percent of the individuals who receive the vaccine
strain.

And in addition to that, in this population
in Caracas the children were very crowded toget her and
we did not anticipate this, as you suggested. W did
not anticipate this happening and it had not been
descri bed previously.

But when we received these 213 specinens
from Caracas whi ch had been obtai ned fromchildren who
were ill already and Dr. Perez-Shell sent us these
speci nens for serotyping purposes, and we serotyped
about 48 percent of the specinmens using an ELI SA test
using nonoclonal antibodies for each of the four
serot ypes.

Because of the fact that there were other
serotypes circulating in Latin America, for exanple
serotype 5, before we broke the code we felt we ought
toreally try to serotype nore than 48 percent of the
speci nens, where nost of themwere serotype 1 when we
did our typing with ELI SA reagents.

When doing that with Dr. Hoshino -- who's
here in the audience -- by PCR and using other
met hods, we found that we could serotype all 213
speci nens. They were all serotyped.

And agai n, nost of themwere serotype 1, but
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in 29 instances we found, in addition to serotype 1
and a few serotypes 2s and one serotype 3, we found
that there were 29 specinens that were serotype 3 or
one that was serotype 4.

So because of this, we then wondered, what
was this other virus that was present with a wild type
virus? And this took us about six nonths to sort this
out. W started out with a sheet this w de; we wound
up with a sheet this w de because of all the tests
that had to be done to establish this was indeed, not
a |l aboratory problem

And what we found was -- by the PCR nethod
VP7, that nost of these other viruses were serotype 3
as | said, but then by doing VP4 analysis by PCR
found that these were Rhesus rotavirus VP4 and not 1A
which is the wild type serotype for the p. Now, it
gets a little conplicated but p has its own serotyping
system

Wth that finding we then said, well this is
a vaccine strain that is being shed by 29 of these
i ndividuals. Now, we have not yet broken the code at
this time, but in order to really nail this down one
of the things that we wanted to do in addition to
doi ng el ectrophoresis and doing tissue culture grow h,

Dr. Hoshino took every stool specinen in the study --
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the 213 of themthat were fromill children that were
al ready positive for wild type virus -- and i nocul ated
a ten percent suspension as Kathryn said before, into
six well plates and it determ ned what was bei ng shed.

And at this time we were able to confirmin
nost instances, that as you picked the plaques that
t hese viruses that were being shed were i ndeed, Rhesus
rotavirus-like -- of the 29, 28 were Rhesus rotavirus;
one was ST3 tinmes Rhesus rotavirus -- and anong the
Rhesus rotavirus, four of them were Rhesus plus ST3
times RRV

There was no question in our mnds that then
this had been confirmed by doing these vari ous assays
because we had to be certain it was not a PCR
contam nation; that we were then certain that it
wasn't.

But the study -- it was a very anxious
nmonent because there were two possibilities. Ws this
then, a persistent virus that nmaybe all 29 were in the
vacci ne group and we did not know? And so we went to
Caracas to break the code.

When the code broke we found that the
distribution of the vaccine in the stool was 13
percent of the placebo group and 15 percent of the

vacci nees had shed this virus. So we knew that this
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wasn't just for the -- it wasn't persistence in the
vacci nated individuals. The placebo individuals also
had a vaccine strain in their stool with a wild type
virus in addition to their vaccine.

The other question really is a very
i nportant one then, that we felt at that tinme could
have really been very detrinmental to the study, was
the fact that individuals were sheddi ng two viruses at
the time. D d that nmake the illnesses nore severe?
And obviously if it did again, it would have been
really a great detrinment to this vaccine.

When t he code was broken, 29 individuals had
dehydration in the study and they were the nost
severely ill people in the Caracas study -- 29. And
of the 29 who were dehydrated as the code was broken,
five of the 29 shed wld type virus plus the vaccine
strain, and 24 shed only the wild type virus.

So again, there was no indication that
shedding the vaccine strain plus a wild type had
potentiated the disease. So what we're really trying
now to do would be to, we're |ooking at sone other
studies -- we're |ooking at the Anerican |Indian study
for the sane reason

We've received all the specinens from Dr.

Santosham s | ab -- about 350 of those individuals who
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again, this in a sense is the nunerator study in that
there are only children who are ill and are shedding
rotavirus.

We've also received specinens from Dr.
Li nhares from Brazil to |ook at the sanme question.
We've also received selected specinmens from Dr.
Vesi kari in his study, and we are |ooking at that.
But | think ideally what we are planning to do will be
more of a nunerator-type study where we take
i ndividuals who did not have rotavirus and try to
examne what the rate was of this phenonenon
occurring.

One other final point 1'll make is that,

when we had submtted our paper to The New Engl and

Journal of Medicine on the Caracas study, severa

reviewers had stressed that we had underpl ayed the
fact that there was this vaccine virus being shed and
they said, this was a rather beneficial event.

That what you did was, in a way you m ght
have underesti mated your efficacy because of the fact
that you in a sense now, had vaccinated the placebo
group perhaps, and that you may have heard in unity
and so on. And they went into this in great detail.

But it was ny strong feeling that we should

be very conservative about this point; that we really
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hadn't established this. And so in the paper we just
put a little sentence about this to satisfy the
revi ewer because the anal ogy was being drawn for polio
vaccine; that this mght do the simlar effect as the
poli o vaccine did.

So | think the questionis still, when | see
t hose second years when there's no rotavirus around
when | see those charts, | sonetinmes wonder maybe the
vacci ne has done sonme spreadi ng.

But again, that's all anecdotal, we don't
know that, and I think it's going to determ ne sone
really interesting epidemologic data |ooking at
denomi nators in addition to the nunerator. Because
we're now in a nunerator study; we should get a
denom nator effect, too. So | don't know if that
answer s your question or not.

CHAl RPERSON FERRIERI: While you're still at
t he mcrophone, | have a question that reveals ny
sinplicity on the biology of rotavirus. But if you
mx in atest tube or in cell culture, the wild strain
with a vaccine strain, do you have any evi dence of any
exchange of genetic material?

DR KAPI KIAN: Well, various people who have
done that, there is reassortnent in cell culture

reassortnent in cell culture does occur. The thing
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that we try to do to extend it -- but this is stil
devel opnental -- those children who have shed the wild
type virus and are al so shedding the Rhesus virus, we
| ooked to see if there was reassortnent in those
i ndi vi dual s.

And Dr. Hoshino and Ms. WAtson who's here
al so, looked at this by hybridization and so far have
not found this to occur. But it doesn't nean it
doesn't occur. | would be surprised if it did not
occur; it probably will occur, and it would not be a
surprise and it wouldn't be a detrinment to the vaccine
ei t her.

Soif we ook we're going to find it just as
it occurs in nature. WId type viruses do reassort
and why woul dn't the Rhesus rotavirus? W know there
is data that the feline rotavirus and human viruses --
there are VP4 for feline in a study done in Japan and
al so there is bovine data simlar.

So | wouldn't be surprised if that occurred.

CHAI RPERSON FERRI ERI : Thank you so nuch,
Dr. Kapi kian. Dr. Karzon.

DR. KARZON: Dr. Kapi kian pronpts ne to
bring up sone side issues, and you nmay comment on
them but 1'd like sonme general comment to it or

perhaps |' m over-concerned about sone things.
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| think the ack of an easy way to identify
protection, coomonly called the correlates of
protection, may haunt us for a long time with this
virus. | don't know how nmuch we know about that now.
| don't know how difficult it would be to cone by
such information

We have three proteins that are -- |
understand are antigenic -- so we have three antigen
anti body systens. W are |looking in particul ar about
protein 7 and its consequences in group A strains, but
there are many other strains we will encounter in the
world certainly, if not in the United States.

The handicap here is that we don't have a
mar ker -- even a surrogate marker -- of protection
And that will handicap lots of things in real life
adm ni stration of the vaccine.

The basis of giving three doses of vaccine
| haven't heard. There's probably sone information
about takes in the gut, titers, resistance, and effect
on sone elenents of imunity. Wiy are three doses
necessary and what is the effect?

And again, in real life we're going to be
i mmuni zing children let us say, at two, four, and six
nmont hs, for convenience. We don't know in given

popul ati ons whether two nonths is a correct point in



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

178
any passive antibody that it's offered protection till
that tine.

I'"'m not clear on passive antibody and
whet her that's | ooked at and whet her we should give it
earlier or later; what happens if we skip a dose; what
happens if we wish to i mmunize children at six years
for various reasons; what happens in three different
popul ati ons that have been defined in terns of this
Vi rus?

There's one popul ati on denonstrated by the
American indigenous population where there's very
rapid, early transm ssion of virus. Now, to prevent
that virus we have to be on the wearly side.
Apparently, maternal antibody -- | don't know the
stated internal antibody -- doesn't protect these
infants very long, because they get <clinica
i nfections.

And then the general population of the
United States if there is such a thing -- so called
| ower soci o-econom ¢ groups in the popul ation, those
that don't have a telephone -- and countries |ike
Finland that we know from other epidem ol ogical
studi es, may del ay passage of agents.

Hb was interesting in terns of late

appearance and l|ate pathology 1in the Finnish
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popul ati on. So do they have to be handled
differently?

What about when a child is born and when
he's two nonths of age when he gets the first dose, in
relationship to the winter season. So he's entering
the winter risk season at different ages.

Anot her bi g issue which has been nentioned

but only in a one-side thing. W know that polio --

and we' || probably | ook at neasle, nmunps, and DTP in
nore detail -- we want to make sure that giving
si mul taneously or even conbi ned vaccines will affect

t hose agents.

But how wi Il we know whether it affects the
efficacy of rotavirus when our tests for rotavirus
efficacy are clinical trials to show that there's
alteration in the protection rate in that popul ati on?
We don't have quick, handy things that we could | ook
at like Hb. W knowa threshold tie to polio.

W know a titer and we can see whether
there's suppression. W won't be able to see what's
happening; it's a black box.

| gA has been nentioned as a surrogate --
serumIigA And | think that's a very weak position to
take. We really don't know the congruence of IgA --

wWith secretory IgA which we really want to know. W
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don't know what the CTL response is in the gut and |
think that's a norass | wouldn't suggest exploring.
But we could | ook at the secretory |gA

|"m sorry for the tinme, but | think these
things are going to bother us in the future and it
seens to nme be worth I ooking at nmethods to try to get
sone correlates of imunity.

CHAI RPERSON FERRI ERI: Wl |, those are al
good points. Dr. Kapikian, you may wish to --

DR. KAPIKIAN. | think --

CHAl RPERSON FERRIERI: -- address the nmjor
question to start with; with the three doses for
exanple. Some of the others may not have an answer
ri ght now.

DR. KAPI KI AN: David, that's right. If 1
began to give our strong feelings about protective
imunity, there are many opinions in this room by
various people and we differ markedly on what are the
paraneters of protective immunity.

But to answer your |ast question first, the
val ue of doing an IgA test is, that since the |IgA does
not cross the placenta and we're going to obtain the
bl ood, frequently at one-and-a-half nonths of age
before the first dose, we don't confound the results

by having a high level of antibody in the pre-
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vacci nation serum

So we use the IgA ELISA test for that reason
and this has worked out very well, as | have said
frequently in other forunms. The main thing we want to
be sure of when we do the IgA test is that we're not
giving water, we're giving sonething that 1is
I nunogeni c.

And when we established the dose of 10° as
was used in all these studies, with Dr. Flores and
| rene Perez-Shell in Caracas, we did 12 studies to
establish the fact that we needed two doses. We
actually started at a quarter-dose of what you see
here, a half-a-dose, a full dose, and then we
increased it from1 X 10* to 1 X 10°. W even | ooked
at 1 X 10° of individual serotypes -- type 1, 2, 3 or
4.

In 12 studies it took us about 18 nonths to
do to establish the proper dose. And there, we did
neutralization tests to try to achieve a | evel of 50
percent take rates by each of the serotypes: 1 X 10°
was not substantially better than 1 X 10° and 1 X 10°
was better than 1 X 10% which was nmuch -- and so on.
And ot hers have done other titrations.

So we didn't just pick this dose out of the

hat. W did 12 separate, phase 1 studies over a year-
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and-a-half with Dr. Flores.

Well, the question of 3-dose 1is an
interesting one. This was really in a sense, put upon
us by various organizations in that they said, two,
four, six nonths of age at that tinme was oral polio;
that was being given at two, four, six nonths of age.

And they said, do it during the tinme when
they're going to be given the oral polio vaccine. You
can give this vaccine orally sinmultaneously -- the
WHO, they had that feeling and they had it also in the
review commttee for the Caracas study.

W actually thought two doses mght be
sufficient but we went along with the 3-dose. So
that's really how that happened. And nmaybe vari ations
later on will be arrived at in further studies. But
the paraneters of protection are an interesting
guesti on.

However, when | see the data |ike Dr.
Santoshamis data that there is serotype-specific
protection by the tetraval ent vaccine and not by the
nmonoval ent vacci ne against serotype 3, | get very

encour aged that our approach is a valid one.

And al so when | listen, when | see the other
studies -- Peggy Rennels' study and the one that
Bernstein did also, the nulticenter studies -- where
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there was a strong trend for serotype-specific
protection, | think we're not really barking up the
wrong tree.

| think protective immnity is there and |
think that anti body does count and that serotypes are
encouraging to us and there | can pick data that
support what we're saying and others in the roomw ||
pick data that don't support it, but -- as far as what
are the paraneters of protection.

But | think that -- | hope that answers at
| east sone of the questions.

CHAI RPERSON FERRI ERI : Thank vyou, Dr.
Kapi kian. Dr. --

DR FLEM NG Just to enter a brief coment,

t hough. Your cl osing comment was, protective immunity

is there. My sense was, that's not the question
t hough. The overall, global data are suggesting
protective imunity 1is there. The fundanenta

gquestion is by what nmechanism so that we can in fact,
use a correlate as a potential surrogate.

DR. KAPI KI AN:  Yes, but we have -- but the
vaccine when it was conpared as a tetraval ent vaccine
agai nst a nonoval ent vacci ne, the tetraval ent vacci ne
has four of the immunogens in it; the nonoval ent had

one.
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Protection was certainly significantly
better with the one that contai ned i mmunogen for type
3 better than the one that did not have it in. So
that's circunstantial evidence but it certainly does
support this concept that specific antibody against
i ndi vi dual serotypes was necessary to yield
prot ection.

Now, if you want to get a certain |level of
anti body and you want all of that, | can cite studies
where that was shown, but others could cite others
where it wasn't shown. So | don't want to get into
t hat .

DR. FLEM NG That's the issue.

CHAlI RPERSON FERRI ERI : There will be one
nore question before the open public hearing. Dr.
Estes.

DR ESTES: I'd just like to nmake a comment
about this point of protective imunity. There's been
i ncreasing evidence in aninmal nodels and there are a
few studies in human -- in children suggesting that
intestinal antibody, whether it's IgA or 1gG nay be
a useful, correlative protection

And | am actually a little surprised that
t here have not been any studies in relationship to the

vaccine where this has been |ooked at directly.
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Because it's very clear fromthe aninal studies that
| think those correlates are quite strong.

CHAI RPERSON FERRI ERI :  Thank you.

DR KARZON: | want to nake sonethi ng cl ear
tony old friend. | would have thought the sane thing
with the lack of other information. | think this was

beautifully engi neered and carved out. So Al bert, |
couldn't critique anything but -- characterize it as
beautiful, the work that's done. And |I'm not talking
about that; I'mtal king about the future.

CHAI RPERSON FERRI ERI : Thank you. Dr.
Gol dent hal , has FDA seen the data that Dr. Kapikian
presented that is in vitro, sorting out, using various
assays, vaccine strains versus wld type? | assune
you have not, and |1'd like to suggest that if you

haven't that that data be scrutinized. No | ack of

confidence, but | think that if you're |ooking at
everything else you mght as well |ook at that as
wel | .

DR, CARBONE: You're referring to the

i mmunol ogi cal - -
CHAI RPERSON FERRI ERI :  Yes.
DR. CARBONE: Yes, we're actually --
CHAI RPERSON FERRI ERI : The strain

characteri zati on, t he verification of t he
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differentiation of wild versus vacci ne strain.

DR. CARBONE: W were actually -- yes, we
actually received a trenendous anount of detailed
i nformati on about antibody responses, neutralizing
test to each of the strains, and with many of the
studi es a trenendous anount of data were coll ect ed.

The bottom |ine though was, when it was all
conpared agai nst the efficacy and who got the vaccine
and who didn't and who was protected and who didn't,
not one of those nmarkers could be directly associ ated
with protection fromrotaviral gastroenteritis.

Now, there was sonme question and | m ght
want to ask Weth to comment about studies done with
st ool anti bodi es. | don't know if you have any
addi tional information.

CHAl RPERSON FERRI ERI : |' m speaki ng just of
t he Venezuel an study, Dr. Carbone, and the strain
differentiation.

DR. CARBONE: In the stool study?

CHAl RPERSON FERRIERI: I n the stools, right;
pl acebo versus vacci nees.

DR. CARBONE: Right, right. W can always
use as nmuch information as they can supply, on that --
on those studies.

CHAI RPERSON FERRI ERI : Did you have a
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response to her other point?

DR. CAMARDO There's a little bit of data
suggesting that there is gastrointestinal IgA but it's
just very small. And | think one of our problens was
t hat when these trials were being run, the earlier
ones -- '91, '90, '"89 -- there wasn't really a great
met hod for getting this in a large-scale trial. And
if the techniques have inproved that m ght be able to
be done in the future. But it just wasn't really
feasible to do that an easy way.

CHAI RPERSON FERRI ERI: Dr. Hardegree. And
then we will do the open public neeting.

DR. HARDEGREE: One of the things that was
di scussed at the ACIP but | don't think has been
di scussed here, was sone data and information about
I ntussusception. | think it relates to the safety
issue. And | wonder if Dr. Rennels would conment on
t hat point.

CHAI RPERSON FERRI ERI : Does it require a
slide, Dr. Rennels, or can it be summarized?

DR. RENNELS: Well, it can be sunmari zed.
When | independently was review ng hospitalizations
for gastroenteritis the seven days post-vaccinati on,
| came across one child who had received vacci ne who

had i ntussusception. So | then reviewed the entire
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integrated safety summary that was sent to the FDA to
| ook at all cases of intussusception.

And | found five cases of intussusception
anong placebo recipients. Now, that is different
vaccines, that is three different doses, two different
formul ations, two different buffering nmethods. And I
didn't find any anong the placebo recipients.

These cases of intussusception occurred
followi ng dose 2 or 3 and they foll owed, oh, they were
six to 51 days after vaccination. Now there were no
significant di fferences in t he rates of
I ntussusception between the vaccinees and controls,
but I was -- by either Fisher's or Poisson -- but |
was concerned that wth |arger nunbers perhaps a
causal relationship m ght energe.

And | looked inthe literature -- can | take
five mnutes here or do you want it not so thorough?

CHAl RPERSON FERRIERI: It won't be that easy
-- amnute or two maxinmum|'m afraid, Dr. Rennels.

DR. RENNELS: COkay, there's no help in the
literature. The literature, out of two out of three
studi es, uncontrol |l ed showed no association. Wth the
hel p of people from the FDA then we | ooked whet her
i ntussusception itself had a seasonality -- and it

doesn't -- conpared to rotavirus.
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W thought this was a strong argunent
against wld rotavirus-causing intussusception. e
al so | ooked at the ages of intussusception to see if
it was skewed by vaccination. | ntussusception in
background popul ati on peaks between about four to nine
mont hs which is exactly when we saw it; it was not
skewed to first dose.

And then we conpared different background
rates of intussusception to intussusception anong the
vacci nees and broke it down. | was able to conpare
Northern California by these age groups and all
rotavirus vaccinees -- RotaShield™ vaccinees, and
found that there were no significant differences.

| was able to find other background
popul ations to conpare less than 12 nonths of age.
And again, if you conpare all of these other
backgr ound popul ati ons with t he Rot ashi el d™
vacci nees, there were no significant differences and
in fact, RotaShield™ vaccinees, the rate per 1,000 of
I ntussusception was | ower.

So | included the intussusception was
probably due to chance tenporal association.

CHAI RPERSON FERRI ERI:  Thank you. W have
an announcenent now, prior to the open public hearing,

and as we nove forward we need to keep on schedul e or
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we wll not have a panel left, we will not be voting
on the issues. The neeting wll conme to a close
wi t hout any resol ution.

M5. CHERRY: |'d like to nove right into the
open public hearing session. At this tinme nmenbers of
t he audi ence are given the opportunity if they w sh,
to make a statenent. |s there anyone that w shes to
make a statenent?

CHAI RPERSON FERRI ERI: Dr. Hal sey.

M5. CHERRY: Dr. Halsey will speak.

CHAl RPERSON FERRIERI:  And the rules of the
gane Nancy, are what?

MS. CHERRY: He will now speak during open
public hearing. |I'mafraid he was excluded fromthe
meet i ng.

CHAl RPERSON FERRIERI:  And so the rules are
that he can speak but cannot ask questions of people
who have spoken? |Is that what it is?

M5. CHERRY: That's true.

CHAl RPERSON FERRIERI:  And so this nay seem
unnecessarily cruel but these are the FDA rules, Neal.
And I'mtold also that what you say is independent of
the rest of the neeting.

DR. HALSEY: Thank you for the opportunity

to speak.
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(Laughter.)

Briefly, I can't vote and sit at the table
because of conflicts that faculty who work underneath
me -- just for the rest of the public to know that --
who do have nore significant conflicts.

' mgoing to speak on behal f of the Anerican
Acadeny of Pediatrics and as Chair of the Conmttee on
I nfectious D seases who will be witing guidelines for
the use of this vaccine.

And | only make it a plea in an effort to
try to avoid additional, potential conflict between
t he package | abeling and the guidelines that would
cone out, that at |east have perm ssive | anguage with
regard to the upper age cutoff for the use of this
vacci ne. | think it wll create confusion and
difficulty if there's a stringent rule saying you
cannot adm ni ster the vacci ne beyond 30 weeks of age.

As | think nost people appreciate, children
do not all get imunized exactly at two, four, and six
nmonths of age. |If we have a recommendation to give
this vaccine at two, four, and six nonths of age
unfortunately many children fall behind the schedul e
and that third dose will not be given prior to exactly
the end of six nonths of age.

And we need to have flexibility in terns of
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adm ni stering that. From everything |'ve seen here
today | don't see any reason that those children
should not be allowed to conplete the inmmunization
schedule, and we do have a substantial burden of
di sease beyond six nonths of age, as was poi nted out
by Roger @ ass.

Thank you.

CHAl RPERSON FERRI ERI:  Thank you very nuch,
Dr. Hal sey. A nmenber of our commttee was also
excl uded today. Dr. denents-Mann, do you have
anything that you wanted to say during open public
heari ng?

DR CLEMENTS-MANN: | just want to say that
it's not for lack of 1looking for correlates of
imunity, but | would like to clarify sonething, that
in human popul ations it's been exceedingly difficult
to acquire neaningful data fromintestinal |gA wthout
actually doing intubation and getting upper Q-type
fluid, because there's a rapid degradation in the
stool of the |gA

| know that, particularly working with other
vacci nes where the University of Al abama group has
been working very hard with us, we have not yet sol ved
the problem with how to get neaningful data from

i ntestinal |IgA measurenents.
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And if anyone has any ideas about that 1'd
particularly be interested in |earning about that.
Thank you.

CHAl RPERSON FERRI ERI:  Thank you, Mary Lou.
O her nenbers of the audience? Dr. Santosham would
you like to make any coments? | saw you in the
audi ence.

DR. SANTOSHAM Thank you for the
opportunity. One question that's often been raised
with ne because |'ve done a lot of work on oral
rehydration, is do you really need a rotavirus
vacci ne? Because all you need to do is treat them
with oral rehydration. Wy both with the vaccine?

Havi ng worked on oral rehydration for over
15 years and trying to push that concept in this
country, | think we have had sone degree of success as
you see from Roger's data. The deaths have cone down
but then in the last seven to ten years they've
pl at eaued out. And educating physicians is nuch nore
expensi ve than giving inmmunizations.

(Laughter.)

And the sanme is true in developing
countries. They cane down -- after the introduction
of oral rehydration in the '70s it cane down very

rapidly and then it plateaued out. So | don't think
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oral rehydration is a reason for not |icensing
rotavirus vaccine. There may be other reasons, but
not oral rehydration.

Just one other comment about the popul ation
that | studied and just talk about how simlar the
data are between the Native American trial and the
multicenter trial. W' ve always been criticized when
we do trails; people say, it doesn't really represent
the U S

| think to sone extent that's true. W in
a way represent both devel oping countries and the
general U.S. popul ation; people always talk about --
the sanme canme up in the Hb trials. |If the vaccine
works in the Anmerican Indians will it necessarily work
in the general U.S. popul ation?

Here we are very fortunate that we actually
have shown -- we have good data in a diverse
population. So | feel very good about the efficacy
data. Thank you for the opportunity.

CHAI RPERSON FERRI ERI : Thank vyou, Dr.
Sant osham Any other nenber of the audience that
would like to speak? If not, I'll return to the panel
and prior to starting the questions that will be posed
by Laraine Henchal -- you would be posing the

questions again to remnd us -- are there any other
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unresolved little questions? Yes, Dr. Snider.

DR SNIDER  This will relate to one of the
questions | think we're being asked, and | just need
to be rem nded of what information we have about
safety -- particularly fever in older children -- as
relates to the issue that Neal was bringing up

| think there was a chart that was shown but
| don't recall the ages of the children. As | recall,
fever went up and then started to go back down agai n.
But do we have data on fever in children who were
i mmuni zed beyond si x nont hs?

DR. CAMARDO W allowed the third dose to
be conpleted up to 32 weeks; that's eight nonths. So
the end of that tail cohort that you saw -- which if
you want we can show you again -- are the later, you
know, are the children in the six nonths to eight
nont hs range.

As | said, the investigators and parent were
very conpliant. W called them we did everything
possible. But | don't think the 6-nmonth cutoff should
be considered as rigid. In fact, there were -- you
know, a lot of children went beyond that.

DR SNIDER Is ny recollection correct that
it went up and sort of peaked around four nonths and

starting com ng back --
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DR. CAMARDO Yes, that's correct.

CHAI RPERSON FERRI ERI : One last question
Dr. Estes.

DR. ESTES: | had a question. As |
understand it, pre-term children were not excluded
fromimmni zation, but |I didn't hear if any pre-term
children were actually imuni zed.

DR.  CAMARDO Yes, about 70 pre-term
children were i mmunized. For -- well, about 60 to 70,
M chael, is that about right? Al right, 36 and 34 in
t he Rot aShi el d™ pl acebo groups. Now unfortunately,
we only have the actual gestational age for about 20
of these infants. The rest were noted to be premature
but we don't know how premature they were.

| guess I'mshowing a slide. | did say, you
play it and I'll sing it, but what we're show ng here
is RotaShield™ in that sort of orange-ish color and
the placebo in blue. And what you see is the nunber
of infants in each group -- 36 weeks at birth, 35, 34,
33, 32, 31 -- you see it's not a lot.

And then this group of unknown. The unknown
represents infants who we know are premature because
t he casebook said they were premature. W don't know
t he age, okay. Because we didn't specifically ask for

this data; it's passively collected.
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Now, what | can show you is a couple of
different things and what we were interested in -- |I'm
showi ng you the reactogenicity, post-dose 1 for the
i nfants whose gestational age we know. And these are
t he RotaShield™ infants. This one was born at 30
weeks, received dose 1 at 17 weeks of age, had
diarrhea, vomting, and another infant who had a
fever.

The next slide shows that there s
reactogenicity in the placebo preemes as well --
fever and diarrhea. The point is, we're not seeing
anyt hi ng unusual, long-lasting, serious illness here.

And if you look -- I"mnot going to show you
this, but if you ook at the rate of fever, diarrhea,
vomting side effects in the placebo versus
Rot asShi el d™ groups for all the, about 70 infants who
were premature, there's actually no reactogenicity,
and the incidence conpares pretty well with the non-
premature infants.

So it's a small anount of data;, wasn't
random zed. But it turns out that they were, you
know, half in each group. But we don't see anything
serious in the small sanple that we do have.

| nean, we're inclined -- as Dr. Hal sey said

about perm ssiveness in the older age group -- we're
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somewhat inclined about perm ssiveness here, as |ong
as the infants were healthy at the tinme that they're
required to get the first dose.

CHAI RPERSON FERRI ERI : Thank vyou. Slide
off; lights, please. There's one question, Dr. Hall,
and then we are starting the questions now.

DR. HALL: The question with the fever |
think, is not so nmuch whether there's a third dose
given after six nonths, but if we have any information
about what may happen in the real world of the first
dose which is associated wth fever, being given after
six nonths. The reason being that febrile seizures,
which is really what one may be concerned about, do
not occur until six nonths of age.

CHAl RPERSON FERRI ERI:  Any response to that,
briefly?

DR. CAMARDO. W don't have any data from
this dataset in infants receiving the first dose after
six nonths. W have sone adult studies, and Peggy,
could you comment on it? | nean, there's a little
data but there's nothing in the dataset | showed you.

DR, HALL: [I'mtal king about Native --

DR CAVMARDO No, exactly right. W have no
data fromthe dataset.

DR. RENNELS: Back when I didn't have gray
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hair, before Weth ever acquired the Rhesus rotavirus
vaccine, with Dr. Kapikian | did sone first study in
children in which children were enrolled between, |
think it was three nonths of age and 20 nont hs of age.

And | was able to show that children over
five nonths of age had a higher frequency of fever.
And in Venezuel a that was shown al so, and then with a
different rotavirus vaccine Canada it's been tested by
a different conpany, they found the sane thing.

CHAI RPERSON FERRI ERI : We're back to the
heart of the neeting now, and the end of the neeting:
the voting questions. Dr. Laraine Henchal.

DR. HENCHAL: kay, these are the voting
questions. The first one is: Do the data denonstrate
the safety of RotaShield™ The second one is: Do
the data denonstrate the overall efficacy of
Rot aShi el d™ for inmuni zation of the proposed target
popul ati on?

Nunmber 3 is: Do the data support greater
vacci ne ef ficacy agai nst severe rotavirus
gastroenteritis? Do the data denonstrate vaccine
efficacy during a child s exposure to a second
rotavirus season? And lastly, do the data support co-
adm nistration of RotaShield™ with other routine

chi | dhood vacci nes given at two, four, and six nonths
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of age? For exanple, OPV, DIP, and Hi b.

Then in addition we have sonme discussion
points that we'd |like comment fromthe commttee on
any that they think nerit further discussion
especially with regard to post marketing studi es; and
for nunmber 5 specifically, the issue that Dr. Hal sey
has brought up about the I abeling for the restriction
about the dosing between six and 30 weeks and what
wll we do about children who are older who have
initiated the vaccine series and then are ol der than
30 weeks when they need their second or third doses.

So these issues are: the issue of
Rot aShi el d™ with other childhood vaccines that are
currently being adm ni stered for which we have not yet
available data -- such as Hepatitis B, the DT
acel lular Pertussis and the I PV, efficacy against the
rotavirus serotypes which are not prevalent in the
U.S.; safety for vaccination of children in contact
W th conprom sed hosts.

The safety and efficacy when used in infants
born prematurely -- of course, we just saw that
information so maybe we don't need to discuss that
further. Again, the safety in the older children; and
ef ficacy when adm nistered to breastfed infants.

CHAI RPERSON FERRI ERI :  Thank you, Larai ne.
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W'l start systematically and go down one question at
a tine.

Do the data denonstrate safety of
RotaShield™ 1'd like to use a format where |'I]
call on a few people, others can spontaneously -- on
the panel only -- add to the information, and then we
wll go around and all the voting nenbers wll
officially vote.

|'"d like to start with Dr. Flemng. Wat do
you think, Tom on the safety of RotaShield™?

DR, FLEM NG Thanks, Patricia. One
question that | had asked just before the break that
is, certainly for ne at least, relevant in answering
this question related to -- and it |looks |ike you're
hol ding up a transparency. Can you flash it up there?

My question related to the specifics for a
hospitalization due to RVGE, which is an efficacy
nmeasure, and then due to febrile illness as a safety.

DR. KOHBERGER: Data random zation, Tom

DR FLEM NG Al right. ay, quickly can
you just quickly summari ze what you have there for us?

DR. KOHBERGER: Thi s IS al
hospitalizations; this is the nunber of episodes;
nunber of subjects. This is for A. This is what we

coul d get you. In addition, if you would like two
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weeks post the | ast dose, RVGE is zero, 1, 5, 6, and

zero/13. W couldn't get fromthe data random zati on

for RVGE

CHAI RPERSON FERRI ERI:  Thank you.

DR. FLEM NG And when you have G down
there -- 316 for exanple -- 18 versus 29, those

include the previously referred-to zero versus 13?

DR. KOHBERCGER: Yes, zero versus 13 is
i ncl uded - -

DR. FLEM NG Are included in there, okay.
And then the seven versus two febrile illness, do
t hose show up in the bottomor only in the top?

DR, KOHBERGER: | don't know where the
febrile illness -- they would certainly be in all, but
it depends on whether or not the diagnosis for febrile
illness is here in the GE. | don't know that right
Now.

DR FLEM NG Ckay, let me just press ahead
then, with the best answer that | can subject to what
information that at |east | see we have.

In ny view, the issue of safety is relative
-- in ny view, has to be put in the context of
efficacy as well. Wth what we are | ooking at here
globally is, safety information that shows that,

relative to other chil dhood vacci nes, ny sense is that
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this safety profile is in the range of what we would
see el sewhere.

The issue that | try to weigh out though is,
agai nst what |evel of benefit? And specifically, if
we're seeing for exanple, febrile hospitalizations on
the level of a half to one percent, and the essence of
what we're trying to achieve from an efficacy
perspective is prevention of hospitalizations for
exanple, on the order of a half to one percent, then
that safety consideration would be viewed differently
inm mnd, than if it were in a polio setting where
we're trying to elimnate a condition that would be
nmore of it in long term or substantially, would
involve nortality.

Roger d ass had nade a comment that | wote
down al nost verbatim as he had been tal ki ng about the
U.S. setting and his epidem ol ogi cal assessnent, then
went on to devel oping countries. He said, a prine
target besides the U S. is devel oping countries.

And | think he woul d acknow edge that's an
under statenent given the fact that when we're | ooking
at this worldwi de these refer to a mllion deaths
wor | dwi de and 20 to 40 per year in the U S

And so if we put safety into context within

the U S, ny sense is that the intervention is, in
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fact, that vaccine is relatively safe and yet the
| evel of serious side effects -- for exanple, when we
ook within the Finnish trial when there is a rate of
a half-a-percent higher hospitalization for fever
above 39, and when we see fever |evels above 38 of 30
percent versus 49 percent, globally congenita
anomalies, growh retardation, failure to thrive in

t he excess of a half-a-percent.

And then on the |less serious |level -- but
meani ngf ul | evel -- appetites, irritability,
activities increased by six or seven percent. \%%
sense is that clinically we will look at this as being

not substantial safety concerns but when we cone to
gquestion 2 I'll try to put it in the context wth
exactly the level of clinical benefit that we're
achieving and 1'll re-ask the question: as we |ook at
| evel of efficacy, how nuch of a safety risk is
accept abl e?

CHAI RPERSON FERRI ERI : Dr. Broone, do you
wish to add to this issue, your inpression fromthe
data, of safety?

DR BROOVE: | guess | just would ask Tomto
clarify whether we have any information about
hospitalizations for febrile. The Finnish paper

didn't --
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DR FLEM NG The table that's near the end
that | think Dr. Canmardo had presented, referred to --
and this is | think, page 41 at the bottom in his
handout , Claire - - had referred to seven
hospitalizations for febrile illness on RotaShield™
and two on pl acebo.

Wi ch is about hal f-a-percent increase which
is being weighed against slightly nore than a one
percent decrease that the RotaShield™ provided in
hospitalizations for RVGE And it's in that sense
that 1'mthinking that --

DR. BROOME: No, | think --

DR FLEM NG -- that there's sone rel evance
toit, when you look at it in that sense.

DR BROOVE: | think it's a very reasonabl e
context and that's what | was trying to get a sense
of : what's the overall inpact on gastroenteritis
hospi talizations? Is there any evidence of
repl acenent disease, which it |ooks |ike overall,
there is an inpact on total gastroenteritis, not just
that related to rotavirus.

My sense is that the safety issue of major
concern are the febrile episodes. l"m not totally
sure what to make of the failure to thrive, growth

retardation differential. And | think Karen's point
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about what's the febrile rate in children receiving a
first dose over six nonths is a particularly valid one
in that context.

|'"'mnot sure we're going to have any -- we
don't have any data to address that but | think -- you
know, the febrile reactions are a little higher than
|"d like to see, but | don't think they're conpletely
out of line with other childhood vacci nes.

CHAI RPERSON FERRI ERI : Dr. DuPont, do you
think the data presented are adequate for us to assess
the safety of the rotavirus vaccine?

DR. DuPONT: | do. | think it's hard to
separate t he consi derati ons of safety from
considerations of efficacy, but | think that the side
effects, the reactogenicity of the vaccine is probably
acceptabl e and within range of other vaccines that are
currently being used.

CHAI RPERSON FERRI ERI: O her nenber of the
voti ng panel ?

DR. EDWARDS: | would like just a little
clinical coment about the severity of these two
il nesses. And | think that for someone who does
vaccine trials in young children, if you get a high
fever one does have sone |evel of anxiety. Qoviously,

these are placebo-controlled trials.
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Wul d Peggy have any comment about the
severity of these illnesses or would these children
like, rule out septic episodes or were they really not
SO severe in their episodes?

CHAI RPERSON FERRI ERI: Dr. Rennels.

DR. RENNELS: Well, | didn't -- neither of
t hose cases occurred at ny site, so | don't have
firsthand experience. And one of the cases | -- |
bel i eve one of those cases | have the entire chart and
| would say that that child, you know, had noderate
fever and was noder at el y -- had noder at e
gastroenteritis.

The second child however, had -- nowthis is
recollection -- r at her | ow- grade fever, mild
gastroenteritis that didn't even fit the definition.
And you know, just |ooking at the paperwork it was
gquestionable why that child got admtted.

Now, at the tinme we started this study --
this is the first tine we were doing it at this dose
-- and as soon as there had been one or two
hospitalizations a letter was sent to all the
investigators that had us all, you know, really hyper-
vigilant on these children. That's the best | can
tell you.

CHAlI RPERSON FERRI ERI : Is Dr. Santosham
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consi dered part of your expert w tnesses who are here?

DR.  CAMARDO | didn't know we were on
trial, but yes.

(Laughter.)

CHAl RPERSON FERRIERI:  You' d better believe
you're on trial.

(Laughter.)

Dr. Santosham | apologize if | didn't
recogni ze you i medi ately but he's validating you.

DR SANTOSHAM  Thank you. | just wanted to
comment that | reviewed every one of the fevers in our
study. They were all mld illness and self-limted.
We didn't have any serious ill nesses.

CHAl RPERSON FERRI ERI:  Thank you. Does the
panel feel ready to vote on this? GCkay, Dr. Snider
we're voting yes or no: Data denonstrates safety.

DR, SNI DER: My answer is yes with the
caveat that we look at -- that the failure to thrive
issue be looked at and FDA and the sponsor feel
confortabl e that nothing severe has happened to those
particul ar children.

And the other caveat of course |I'd say, the
answer is yes for those of the ages at which the
vacci ne was adm ni stered. And we don't know about the

ol der age groups and | think you know, the issue that
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Caroline and | were trying to get at is still not
answer ed.

CHAI RPERSON FERRI ERI: Dr. Edwards.

DR. EDWARDS: | would concur. | would
suggest that there be continued attention to the
i ssues regarding hospitalization, particularly for
febrile illness, if and when this vaccine is |icensed.
Because | think that also continues to be sonmewhat of
a question for ne.

CHAI RPERSON FERRIERI: Dr. Hall.

DR HALL: | would concur, particularly with
what D xie has said wwth those two caveats. W would
also like to nention that with the febrile reaction
that maybe this will need to be considered not only in
terms of hospitalizations but in terns of outpatient
visits al so.

CHAI RPERSON FERRI ERI : Continued to be
nmoni tored post-Ilicensure?

DR HALL: Right.

CHAI RPERSON FERRIERI: Dr. Flem ng

DR FLEM NG | think | have simlar caveats
as |l've indicated earlier. My sense is that the
safety profile is within the range of what we would
see with certain other childhood vaccines, but in ny

belief what we should tolerate here has to be
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i nfl uenced by what the |level of benefit is that we are
anticipating or that we are denonstrating.

And as a result, | would ask the FDA to work
with the sponsor to further quantitate what these
serious side effects are -- specifically the adverse
effects, driven in particular by febrile illness -- is
i nduci ng hospitalizations and what is that |evel of
access. | still don't feel like |I have a good grasp
of that at this point.

And then the | ess serious conplications --
such as appetite, irritability, and activity -- are we
assessing those to be at a level less than essentially
what we are gaining in prevention of the severe RVGE

CHAI RPERSON FERRI ERI:  Dr. Estes.

DR ESTES: | would say yes but | share the
sanme concerns that you've heard fromthe other panel
menbers. | don't need to add nore.

CHAl RPERSON FERRI ERI :  Thank you. Ms. Cole.

M5. COLE: My answer is yes and | feel the
sane way; that we should just be very careful

CHAI RPERSON FERRI ERI : Thank you. Dr.
Br oone.

DR. BROOME: Yes, with the sane

CHAI RPERSON FERRI ERI:  Dr. Karzon

DR KARZON. | say yes, but | would like to
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see actual data on the syndrone that the infant had
t hat caused hospitalization, and questi on whether that
child would have been hospitalized in the United
States, especially in the current clinmate of care.

If we have an FUO in a small child, that
gets attention of the pediatrician, but it nmay or may
not end up in the hospital. It may or may not end up
in his office, even. So we should docunent that, and
it's docunentable, perhaps with great effort and
transl ati on.

The second point that was nentioned is this
failure to thrive. This is terribly inportant if it's
real. And again, we should be able to get that data.
And | feel nore confortable if the latter turns out to
be happenstance -- nothing to do with anything, which
is possible -- and whether the hospitalization was
pronmpted in part, because of the Finnish nedical
system in part because it was a trial and everybody
was worri ed.

CHAI RPERSON FERRI ERI : Thank you. Dr.
DuPont .

DR DuPONT: Yes.

CHAI RPERSON FERRI ERI : For the record, ny
vote is yes, but echoing the concerns indicated.

Everyone, | think FDA needs to really register the
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| evel of concern of the panel nmenbers and the need for
obtaining the data that we've asked for, for scrutiny.
We don't nmake light of it. [If this does not dimthe
ent husiasm for the vaccine in general and the role
that it can play, but the safety issue is the big,
overriding one for us.

I'"d like to start on the other side of the
room now, and take questions, two and three together
and get a response fromDr. DuPont, and then we'll go
around systematical ly agai n.

Do the data denonstrate overall efficacy of
the vaccine for immnization of proposed target
popul ation? And then thirdly, do the data support
greater vaccine efficacy against severe rotavirus

gastroenteritis?

DR DuPONT: [I'Ill take themin reverse. The
real, | think, inportant data that we've seen on
efficacy IS preventing severe rotavirus

gastroenteritis, and that's the real value of this
pr eparati on. | think the efficacy on other, |ess
dramatic, clinical expressions of disease are --
noderate is the word | woul d use.

| don't think they're terribly inpressive,
but I think the vaccine efficacy is solid for severe

rotavirus gastroenteritis and | think that's what we
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shoul d be worried about. That's the condition that
requires children to be seen by a doctor, requires
their hospitalization, and is potentially fatal.

So | think that's not a limtation of the
vaccine; it's just really putting it into perspective
on where its real value is.

CHAI RPERSON FERRI ERI : Thank you. Dr.
Karzon, coul d you address these two questions pl ease,
and in the context of your response, a vote please.

DR. KARZON: The vaccine should do better
than nature and this vaccine fulfills that criterion.
It blunts severe disease; it does not blunt infection.
In the sense it's the best of both worlds. And |
think the Dblunting of severe disease is well
denonstr at ed. Its overall efficacy therefore, is
assured, giving a nore benign nechani sm of obtaining

prot ection.

CHAI RPERSON FERRI ERI : Thank you. Dr.
Br oone.

DR, BROOME: | would agree wth the
denonstration of efficacy for t he severe

gastroenteritis and the noderate efficacy against
m | der disease. | think it's inportant to think about
how that is going to be perceived by the general

popul ati on, because of course, there's a whole |ot
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nmore mld gastroenteritis than there is severe, and
also may of these will not have specific etiologic
di agnosi s.

So | think there's a real communication
issue in explaining to parents what can be expected
from this vaccine and what cannot. And given ny
experience with only noderately efficaci ous vacci nes,
| think there's potential for some confusion.

CHAl RPERSON FERRIERI: | mght add that this
type of information will need to be communicated to
physicians and primary care givers in order to
translate the overall efficacy in weighing that
agai nst the goals of the vaccine. M. Cole.

MS. COLE: | agree with everything that's
been said so far, and ny vote is yes on, as far as
ef fi cacy agai nst severe di sease, and al so noderate for
the overall efficacy.

CHAl RPERSON FERRI ERI @ What is your off-the-
cuff response, Rebecca, as a consuner to the issues of
sone of the reactogenicity data that we've heard and
the acceptability as a parent and how others may
respond?

M5. COLE: Well, 1 don't think any severe
reaction to a vaccine is going to be taken well. |

think they said there were what, 20 deaths in the
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United States? No? Twenty hospitalizations, right?
In the U S. You're talking about worl dw de though,
over a mllion? Ckay.

Vel |, they just have to nmake sure when they
explain it to parents they do let them know that it
can cause deaths. The nunbers are not that |arge
within the U S. population, but they need to know t hat
there is a possibility. Right, and it's worth
preventi ng.

They are also going to be inforned as to the
care in which this is being given. You know, |et them
know we' re not just giving thema vaccine that's going
to cause severe fever and seizures; that that's being
noni t or ed.

CHAI RPERSON FERRI ERI: COkay. Dr. Estes.

DR. ESTES: | think the data -- that this
has good efficacy against severe gastroenteritis.
It's very clear so | vote yes there. And it does have
efficacy against -- for the ©proposed target
popul ation, although it's not as striking.

CHAI RPERSON FERRIERI: Dr. Hall.

DR. HALL: Dr. Flemng

CHAI RPERSON FERRI ERI : l'm sorry, Dr.
Flemng. | didn't nean to overl ook you; | was zoning

out .
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DR. FLEM NG My answer to question 2 is
yes, and to 3 is yes, and | want to thank the
i nvestigators and sponsor and FDA for a very clear
anal yses and presentations, and inportant studies that
have been done.

Having said that, a couple of additiona
points that to ne are inportant in thinking about all
this. The first is that 1'mstill a bit uncertain why
there is the level of heterogeneity across trials that
we see. | would agree with an earlier coment that
the American Indian study seens to be quite consistent
with the nulticenter trial, but the Finn study | ooks
quite different.

If we look at either the intent-to-treat or
per protocol result on severe, the reduction is
estimated to be 96 percent in the Finnish study and 65
and 81 in the two U S. studies, and an odds ratio for
96 and over 65 is 13.

Interestingly though, the Finnish study, in
addition to having the higher efficacy, has the
apparent nmuch greater concern with hospitalization for
febrile illness. So there's alnost a tradeoff there
that seens to go hand-i n-hand.

Sol'malittle -- getting nore insight into

t hat inconsistency, and the inconsistency is also very
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apparent when you | ook at the second season difference
between the Anerican Indian study and the Finnish
trial; although | agree with Dr. Horn that we're
probably getting a bias negative result against the
vaccine in the American Indian trial.

But this heterogeneity is one of the
concerns that 1'd like to, at least try to better
under st and.

The other issue is, where is the benefits?
And fortunately the benefit is where it matters the
nmost, which is the severe illness setting. Dr.
Rennel s presented the results that showed that there
is the reduction in RVGE over all |evels, but those
wer e nested anal yses, and the essence of the benefit
is really concentrated in the severe.

And if you just |ook at the study fromthe
US., the multicenter U S study 312, by intention-to-
treat analysis, there's 68 cases on RotaShiel d™ and
107 on placebo. Those break out in severe at 7 versus
35, and that's where the main signal is, that's where
the main benefit is.

I f you | ook at non-severe it's 61 versus 72.
And so as | think Dr. DuPont had said earlier, in
t hese non-severe cases there really doesn't seemto be

substantial difference. And of course, also there's
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not a substantial clinical relevance. The main
difference is in the severe where it's 1.8 percent
versus 9.1 percent -- or a seven percent reduction.

And com ng back to ny earlier coments about
safety, that's the essence of what | understand we're
really confident we're gaining, and we're putting that
in the context of the appetite, irritability, activity
reductions that are also on the order of seven
per cent .

Wien we | ook at the really inportant serious
cases here, which would be hospitalization, there's
only one or two in the 312 study. So we're talking

about an order of a quarter-of-a-percent to a half-a-

percent. And that's what | would put into context
agai nst the hospitalizations for febrile illness and
the congenital anonalies: growh retardation and

failure to thrive.

So bottom line is yes, | think these are
studies that are clearly establishing efficacy,
particularly where it matters in ternms of severe
di sease, and yet it's very inportant since we're not
t al ki ng about preventing polio or deaths or | onger-
term nore substantial, clinical paraneters here, to
be putting this benefit that's clearly defined in the

context of what the safety is.
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CHAl RPERSON FERRI ERI:  Thank you, Tom Dr.
Hal | .

DR. HALL: For question 2 I wll say yes,
and for question 3, and | have no additional conments
to what's been said.

CHAI RPERSON FERRI ERI:  Dr. Edwar ds.

DR. EDWARDS:. Yes for 2; yes for 3.

CHAI RPERSON FERRI ERI:  Dr. Sni der.

DR. SNI DER: Wth regard to question 2,
noderate efficacy, against types 1 and 3 as what has
been shown in the trials; is not to say that | don't
think it would probably protect against 2 and 4 but we
just have to acknowl edge that it wasn't chall enged --
t he vacci ne wasn't chal | enged.

And then thinking long-term | just think we
need to keep in mnd -- | think there's -- in answer
to 3, | think again, | agree with others; good
efficacy. But | wonder what is going to happen if we
protect the U S. population against 1, 2, 3, and 4, if
there's a niche then, for other serotypes.

And you know, that's just sonething we'll
have to -- it's nothing against this particular
vaccine; it's just sonmething we need to be on the
| ookout for in the future.

CHAl RPERSON FERRIERI: M/ vote is yes for 2,
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but support -- in agreenent wth just noderate
efficacy -- and then yes for 3. And I'd like to
reinforce the comment Dr. Flem ng nade regardi ng the
heterogeneity of efficacy from one population to
anot her .

| am concerned about what we may find -- the
Fi nni sh popul ation is very genetically honbgeneous and
so this may relate also to sone of the differences in
i mmune response. So I'ma little bit concerned about
going into third world countries that would be very
genetically honogeneous in trying to predict what the
effi cacy and responses nmay be.

It may be again, rather unpredictable and
there may be heterogeneity in efficacy that we're
going to see in the populations in greatest need for
protection against severe GE that have the highest
deat h rates.

W nove to question 4 and start -- |I'm
sorry, | mssed Dr. Karzon. No, we've been voting on
2 and 3 conprehensively fromthe whol e group, and so
we' ve gone the full sweep and all of the people who
have voted so far have voted yes on question 3, but --
absolutely on 3 -- and question 2 with support that it
has noderate efficacy but not overwhelmng. So we're

all straight here. daire.
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DR. BROOVE: |I'd just like to clarify. |
definitely vote yes on 3, but 70 to 80 percent
efficacy is not outstanding efficacy. W're stil
going to see quite a few failures.

CHAI RPERSON FERRI ERI : Yes, thank you,
Claire, that's very inportant. It was the best
agai nst severe but not overwhelmng, and that's a
point that | think we all would be in agreenment wth.

Dr. Karzon.

DR. KARZON: You can't have 3 w thout 2.

CHAI RPERSON FERRIERI:  |'m sorry, Nancy, |
was trying to squeeze a few in together here, but
we'll start on the other side of the roomnow Dr.
Sni der, could you respond to question 4? And we w ||
vote as you go down the |ine here.

Vaccine efficacy and its denonstration or
not during a child s exposure to a second rotavirus
season. Do you feel the data are adequate; do they
denonstrate this efficacy for second season exposure?

DR SNNDER Well, as | recall the data, the
best data were fromthe Finnish trial.

CHAI RPERSON FERRI ERI: That is correct.

DR. SNIDER. And those data certainly were
supportive of efficacy during the second season. The

Native American data were nuch -- well, they really
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didn't support it because the second season there
wasn't much rotavirus infection

And so | think the data are relatively
limted. So ny answer would be a qualified yes and
that the data available do suggest it, but the data
avai l able are not overwhelmng in terns of quantity of
such dat a.

CHAI RPERSON FERRI ERI: Dr. Edwards, how do
you feel about this?

DR. EDWARDS: | think the data are
i nadequate to definitively answer this question and |
woul d suggest that this be sonmething that the
manuf acturer does continue to |ook at very closely.
Because | think the Finnish data may not -- probably
are not relevant, and probably that the Anerican

Indian data is not totally relevant for the whole

popul ation either. So | think -- | don't think | can
answer yes to this, and nore study | believe, is
needed.

CHAl RPERSON FERRI ERI :  Thank you. Dr. Hall.
DR. HALL: | would agree with that, and |
think some of the other factors that could contribute
to that decrease, which seens to be at least inmmunity
in the second season, needs to be further | ooked at.

CHAI RPERSON FERRIERI:  Dr. Flem ng
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DR. FLEM NG | think Dr. Horn is right
about her concerns with being able to infer causality
about the influence of the vaccine in altering the
rate in the second season.

If you look in the American Indian tria
where the results | ook very unfavorable in the second
season, in the first season you're talking about
roughly 60 cases out of 350 on the RotaShield™ and
100 cases out of 300.

In essence, if a case then induces
particul ar protection for the next season, and if in
fact there is, let's say a third of the cohort that's
at particularly high risk -- i.e., not all individuals
random zed are at equal risk -- then it's easy to
envi sion that the second year around you're going to
have a difference in the level of high risk or people
who woul d have intrinsically been at higher risk who
are still unprotected by not having had a case.

And if you see the sane rate the second
year, it doesn't nmean the vaccine has conpletely | ost
its effectiveness. It's extrenely -- you've |ost your
random zation, as Dr. Horn said, when you get into the
second year

So ny answer to the question is in

agreenent. It's difficult for me to determne from
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these data where there is protection the second year
or not. The Finnish study and the Anerican |ndian
study give very different-looking results. The
Fi nni sh study certainly | ooks very encouraging. The
Anmerican Indian study doesn't, but there is this
potential bias.

|'mnore influenced by the overall results.
I s this vaccine reginen giving you protection over the
2-year period; that is, those results are consistently
positive-driven, in particular by the first year.

So answer to the second is, it's unclear but
|"m not sure it's as conpellingly inportant as the
answer to the third question is.

CHAlI RPERSON FERRI ERI:  Dr. Estes.

DR. ESTES: Well again, the data fromthe
Fi nnish study | think, are very clear. | think the
data for this country are not so clear so | would vote
no for this country. W need nore data.

CHAl RPERSON FERRI ERI :  Thank you. Ms. Cole.

M5. COLE: | agree.

CHAI RPERSON FERRI ERI :  Dr. Broone.

DR. BROOME: Although there's certainly a
significant protection in Finland, it does |ook like
the nunbers are fairly small. So even there | think,

it wll definitely be inportant to |ook at the
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experience in the future.

| guess | would say it certainly doesn't
appear that there's any, you now, dimnution of
protection for that second season.

CHAI RPERSON FERRI ERI : Vell there may be,
but we don't know. Dr. Karzon.

DR. KARZON: The data look as if there's
sone value in protection in the second year shown by
Finland and to a | esser extent in the United States.
| don't think that the test -- | don't think the
situation put the question to the test in the Native
American because there was l|ittle disease in the
second year

Now however, it's very |likely again,
conparing it wth nature, that this is going to be
quite as effective as a natural disease, and | think
there's a real possibility that its effectiveness wll
not | ast.

And so | think we're scheduled for a very
cl ose, continuous look at its long-termeffectiveness
-- second, third, fourth year. And find out whether
a |later dose has to be given. | think that's a rea
possibility.

CHAI RPERSON FERRI ERI @ Dr. DuPont.

DR DuPONT: In |ooking at the heterogeneity
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of the United States and conparing it wth the
situation in Finland, | think there are a host and
there are climatol ogic differences which are profound.
And | think the answer is, we don't know about the
United States and we need to |ook for efficacy for
second seasons, second exposure. W don't know.

CHAl RPERSON FERRIERI:  And ny on the record
answer is the sane. | would agree with sone of the
menbers of the coonmttee the data are i nadequate. W
know that natural imunity wanes over tinme and so |
don't know that | expect the vaccine to behave that
much differently. Dr. Karzon's suggestion is a valid
one of continuing to assess inmmunity over tine.

Dr. DuPont, could you start the ball rolling
on question 5? Do the data support co-adm nistration
of the rotavirus with other chil dhood vacci nes given
at two, four, and six nmonths? Exanples being ora
polio virus, DIP, and Hi b.

DR. DuPONT: That's for ne?

CHAI RPERSON FERRI ERI :  Yes.

DR. DuPONT: | think for the vaccines that
were enpl oyed, and | believe those were the ones that
were, that there is good support for co-adm nistration
of Rot aShield™ wth these routine childhood

I mmuni zati ons or vacci nes. And | would be very
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supportive of using themthat way.

There are a nunber of vaccines which may be
enpl oyed with the vaccine for which we have no data.
But for these, it looks fairly solid, | think.

CHAI RPERSON FERRI ERI : Thank you. Dr.
Kar zon.

DR KARZON. | agree entirely. | feel safe
in using surrogate markers for OPV, DIP, and H b to
indicate that there again, OPV has not been adversely
affected. W are going to have to | ook at the other
DTP conjugate and ask the sane question. | think
every time we go to a negative schedul ed question
shoul d be addressed, and as | indicated at the outset,
it's special.

W will simlarly have to question whet her
we will alter the text in the elenentary track of
t hese new vaccines. And w thout certain nunbers we
may have to repeat sone experinments if it gets to that
desperat e point.

CHAI RPERSON FERRI ERI : Thank you. Dr.
Br oone.

DR BROOVE: | think there were a reasonably
| arge nunber of children st udi ed for t he
conpatibility, and the results are generally

satisfactory. The overall titer seened a little | ow



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

228

for the H b, but they're low in both groups and not
very |ow, so | think they've denonstrated
conpatibility.

CHAI RPERSON FERRI ERI: Ms. Col e.

M5. COLE: Yes.

CHAlI RPERSON FERRI ERI:  Dr. Estes.

DR. ESTES: | would say yes. | think the
data for the OPVin this country is good. |It's not as
clear for ne for developing countries with the OPV
that there's sufficient data to say yes.

CHAI RPERSON FERRIERI: Dr. Flem ng

DR FLEM NG | have two concerns. One is
with Pertussis. It seens to ne that we woul d have to
rely anti body surrogates that haven't been vali dated.
So it's not clear to ne on what basis we really can
feel confortable that we're truly not altering the
efficacy.

And the other is for RotaShield™ itself.
It's not clear to ne fromthese data that we can say
when delivering RotaShield™ in conjunction with DTP
or the polio vaccine, that RotaShield™ s efficacy
won't be altered. W sinply, based on all the
di scussion today, can't rely on antibody |evels.

So to ny way of thinking it's not yet

establ i shed i n conbi nati on whet her what we' ve seen for
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efficacy of the RotaShield™ wvaccine would be
mai nt ai ned.

CHAI RPERSON FERRI ERI : Thank you. Dr.
Edwar ds.

DR. EDWARDS: | think the data that's
presented suggests that there's not interference, but
| think that we're not using the vaccines that are the
preferred vaccines currently, for the wuse of
i mmuni zation of young infants. And certainly
acel lular Pertussis vaccine needs to be studied --
hopefully it's being studied already -- as well as IPV
and Hi b. So that even though these vaccines don't
| ook like there's interference, | think that we are
beginning to nove away from at |east two of these
vacci nes and ot her studies need to be done.

CHAI RPERSON FERRI ERI : Good points. Dr.
Sni der.

DR. SNIDER My answer would be yes, with
the sane caveats. That is, the decreased -- potential
for decreased efficacy of the rotavirus vaccine, the
concern about devel oping countries with OPV, the issue
of Pertussis and the DTaP, |PV issues.

CHAl RPERSON FERRIERI:  And ny answer is yes
regardi ng the data as presented.

Dr. Carbone, can we nove on then to the
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di scussion points that are indicated on the second
sheet? Thank you, Laraine. W touched on question 4,
or -- we'll call theseitens -- item4. 1'|ll |ead off
on that.

W saw little data on safety in infants born
prematurely. | think that we need | arger nunbers in
order to respond nore definitively. There were 70
premature i nfants who may have received the vaccine as
| understand what Dr. Camardo presented at the very
end there.

Are there other responses fromthe panel on
that iten? Kathy.

DR EDWARDS: | think that one of the issues
wth prematurity also -- and probably Mary could
address this better than | -- but just the tropism of
whet her this virus actually causes infectivity in the
gut of a premature or what the differences are. O
al so the whole role of maternal antibody or the |ack
thereof, | think, are things that clearly need to be
| ooked at, and | don't think that have been adequately
addressed with 70 patients.

CHAl RPERSON FERRI ERI :  Any ot her comments on
this iten? W' ve addressed item 1 in ny opinion,
Lar ai ne. W didn't nention Hepatitis B but that's

inplicit in our needing encouraging further data that
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woul d conme forward on I PV, DraP, as well as Hepatitis
B and any other wild conjugates of all of the above.

What about the breastfed infant? Do you
feel that we have any efficacy data on that? How does
the panel respond to that? Wuld you like it to be

defined very critically in the controlled way? Mary

-- Dr. Estes.
DR. ESTES: | thought that -- at least in
the studies in Finland -- these vaccines were given --

nmost of the nothers are breastfeeding and there was no
-- the nothers were not told to stop breastfeeding.

| think that ny understanding of nost of the data is

that in fact, this vaccine works quite well in
breastfed infants. At least where it has been
st udi ed.

CHAlI RPERSON FERRI ERI :  Larai ne, did you want
nmore clarification of that point? D d you feel the
data that were available to you were inadequate? |
saw one or two analyses. | agree wth you, Mary, but
| don't renenber such data from the Anmerican
popul ati on. Was there also such? Do you want to
address that point, Dr. Carbone?

DR. CARBONE: Just briefly to nmention that
the data we had from the Anmerican studies at the

proposed dose were post-hoc type analysis and
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relatively small nunbers, and the definition of sone
breastfeeding versus none versus full-tinme, were
difficult questions to answer. | would be interested
in hearing the sponsor's response.

DR. CAMARDCO There was no difference in
ef fi cacy when we | ooked at breastfeeding in the U S.

study. As | said, we didn't -- | nean, in a way we

| ost our random zation there because we didn't have

we didn't random ze to breastfeed and then stratify

random ze and stratify to the group.

But when we did the post-hoc analysis
there's just no difference. So you know, we don't
feel like there's any interference with the vaccine.

DR. KARZON: What does the data show? How
many cases?

DR CAMARDO It's right up here. There are
130 -- this is the whole cohort -- 130 with sone
breastfeeding; 268 with no breastfeeding; in the
Rot aShiel d™ 119 and 266. And 19 percent incidence
of disease in the RotaShiel d™ group breastfed, versus
34 percent in placebo, and a ten percent incidence in
t he non-breastfed group versus 21 percent in placebo.
So they're consistent.

The only -- there's a difference between the

breastfed and non-breastfed groups in the incidence of
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rotavirus disease. Wi ch, 1've discussed this at
length with Dr. Rennels and this may be actually an
artifact of reporting and you should renenber we're
not |ooking at actual disease but the reported
di sease. And then the stool collection and everything
el se.

But in awy it's reassuring that despite a
fluctuation in the incidence of the disease in the
subgroup, the vaccine is still efficacious in this
st udy.

DR SNIDER What is the definition of, what
woul d be the mninumfor sone breastfeeding? One day,
one week?

DR. CAMARDO The mnimum is that the
physi ci an and the study coordi nator confirned that the
not her was breastfeeding at dose 1. And | don't think
it's a stretch to assune that sone breastfeedi ng neant
there was a reasonabl e anmount during the dosing period
-- which is actually pretty short. But we did not
track in this study, days and confirmit. W just did
not .

MR. HENCHAL: Really, what | think we were
after here is -- this is Laraine Henchal -- is whether
the commttee would agree that this is adequate.

There were sone studies done to | ook at breastfeeding
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interference done with a | ower dose, and those didn't
appear to have interference with breastfeeding. But
this is all we have at this dose.

CHAlI RPERSON FERRI ERI : What do you think,
Tont?

DR. FLEM NG  Just one quick question. It
woul d appear fromthese data that breastfeeding is not
an effect nodifier, but it does appear to be a
predictor -- or just to look at it another way, if you
ook within the placebo rate, why is there, just
wi thin the placebo group, so nuch higher rate anobngst
t hose breastfeeding than not breastfeedi ng?

DR. CAMARDO  Good question. | don't know
the answer. It's possible that it's related to
reporting and not to anything el se because we've -- |
don't want to make a pejorative kind of a statenent
here -- but we sort of believe that maybe the nothers
who are breastfeeding just had a chance to catch nore
of the cases and report them | just can't tell you
the answer, but that's one possi bl e explanation.

CHAl RPERSON FERRIERI: | feel that it |eaves
it in linbo though, Dr. Camardo; that that answer
isn't adequate.

DR. CAMARDO You nean the answer --

CHAl RPERSON FERRI ERI : It isn't for nme; let
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me qualify that.

DR. RENNELS: Let ne just try. | can tel
you, at least from ny sites, that it's the higher
soci 0-econom ¢ groups who breastfeed and | can tel
you al so that it was the suburban hi gh soci o-economc
groups who reported nore epi sodes of gastroenteritis
than did the site of | ower socio-econom c.

And | think that's the explanation but |
can't prove it beyond ny sites.

CHAI RPERSON FERRI ERI : Thank you. Q her
responses on this issue from the panel? Yes, M.
Col e.

M5. COLE: Wasn't there a report recently
that it was advised that wonen breastfeed a baby up
until age one year? Then we're probably going to see
an increase in breastfeeding and for |onger periods of
time. So | think this is sonething that's very, very
inportant to be | ooked at since all those babies are
i mmuni zed all under one year.

CHAI RPERSON FERRI ERI:  You're correct that
soneone who's closer to the Acadeny than I, that there
are recommendations that breastfeeding through the
first year of life is recomended. Yes.

DR NMALDONADO  Should | make a comment even

though I can't -- | think there was a paper in either
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this month's or last nonth's Pediatric Journal that

| ooked at breastfeeding patterns anong hi gher socio-
econom ¢ status wonen, and in fact, wonen obviously
are in the workforce now

And what was found was that a very high
per cent age of hi gher soci o-econonm ¢ status wonmen were
breastfeeding at delivery but by four nonths it had
dropped substantially, and by six nonths al nost 100
percent had stopped breastfeeding.

So in fact, the breastfeeding rate nay drop
over tinme because in fact, that data suggests that
breastfeeding is not protective, and we have seen
other data that seemto show that breastfeedi ng shoul d
be protective.

M5. COLE: Excuse ne. WAas that study done
- - was that rel eased before or after t he
recommendation that wonen breastfeed until age one?
Because you're saying there's going to be a decline --

DR MALDONADO  The recomendati on was j ust
rel eased about a week ago, and this is an ol der study,
right, and so --

M5. COLE: So it's possible we're going to
see an increase, not a decrease.

DR MALDONADO It's hard to say because in

fact, these were wonen who were working and really --
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again, the issue was nmade in the paper that efforts to
make it easier for wonen to breastfeed while they're
wor ki ng shoul d be nade. So we don't -- | nean, |
don't know.

CHAl RPERSON FERRI ERI: Wl |, for Bangl adesh,
I ndia, Africa, and other parts of the world where
deaths are very high, breastfeeding rates are quite
different and unpredictable at tinmes, depending on the
pressures fromsuppliers of formula. Caire.

DR BROOVE: | think it's inportant that we
separate out what the study can tell us and what it
can't. It's not designed to look at the risk of
breastfeeding and risk of rotavirus disease. So |
don't think it's really -- you know, it's very
interesting to look at this difference in attack rate,
but there really isn't anything you can tell fromthis
dat a.

What you can tell is, it's a random zed
study to | ook at vaccine efficacy. And this analysis
stratifies by whether the wonen were breastfeeding or
not. And in addition to the overall efficacy you al so
see efficacy in both the subgroups which is of a
conpar abl e order of magnitude to the overall.

So you know, |I'mreasonably satisfied that

breastfeeding status is not going to affect the
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performance of the vaccine in this population.
CHAI RPERSON FERRIERI: I n which popul ati on?
DR. BROOVE: This is the U S. nulticenter
trial.
CHAI RPERSON FERRI ERI:  Does anyone want to
attack question 3, safety for vaccination of children

in contact with inmmunoconprom sed hosts? Yes, Dr.

Modl i n.

DR.  MODLI N: This is a very interesting
conundrum | think, in that all of the children in
these trials -- in all of these trials children were

excluded if they were in households in which there was
-- "an i mmunoconprom sed indi vidual " was | ocat ed.

And one of the questions | didn't get to ask
earlier this norning was what actually defined an
i mmunoconprom sed person in the household? So maybe
if someone fromthe conpany could clarify that then
maybe we could go on fromthere, because there are two
or three rather inportant issues.

DR ZITO Ed Zito fromWeth. It was just
by asking the parent whether or not soneone was
recei ving imunosuppressive therapy, on systemc
steroids. And that was pretty much it.

CHAI RPERSON FERRI ERI : Someone who had

recei ved --
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DR ZITO Someone who was identified as --

CHAI RPERSON  FERRI ERI : Yes, cancer,
| eukem a, post-organ transplant, HV. Yes. Al of
t he above.

DR ZITO  Yes.

CHAI RPERSON FERRI ERI : The usual groups,
John.

DR ZITO But there was no specific testing
to identify. But that's the case and we don't have
any data to address the issue because children were
excl uded. | guess -- therefore, unfortunately I
think, the FDA is going to have to rely on opinion --
whet her expert opinion or not is another issue.

To the best of ny know edge, there have only
been one, perhaps two papers in the literature that
have addressed the issue of severity of rotavirus
di sease in the i nmunoconprom sed patients.

There was a paper fromHopkins in the early
'80s -- Bob Yokum and Tim Towson were authors --
indicated that there was -- Dr. G eenberg was invol ved
-- where there were -- showed that in the bone marrow
transplant unit there, there was an outbreak of
rotavirus disease and there was considerable
nmorbidity, and | believe sone nortality -- although

granted, we'd have to go back and check on that.
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' mnot aware of any other information that
rotavirus represents a risk to anyone who's
i mmunoconprom sed otherwise. And | guess this would
be the appropriate forumto raise the issue. And I
think we probably ought to start by asking the
experts, the real experts in the roomif they're aware
of any other information.

CHAl RPERSON FERRI ERI:  Anyone on the panel ?

DR ESTES: Well, there certainly is data in
i mmunoconprom sed children who get wild type rotavirus
i nfections, that many of those children will excrete
-- becone sort of persistently infected. They' |
excrete virus for a long, long time. That is known,
but I don't think their disease is any nobre severe
than the disease in a normal child, except that they
don't clear the virus.

CHAI RPERSON  FERRI ERI : That was ny
i npressi on fromour bone marrow transpl anted patients.
' m concerned about it. Some of them have graft
versus host di sease and have gut involvenent as part
of their GVH But even those who do, | don't know
anyone in our institution over the years who has died
fromdi sease due to rotavirus. But they have shed it
a long tinme, just as they shed adenovirus in their

stool s and ot her things.
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Dr. Edwards, did you want to add to that?

DR. EDWARDS: Well, | think Dr. Kapikian's
di scussi on does nmake ne a little concerned that maybe
the vaccine strain may spread quite widely. And so |
think that certainly is information that we need |
think, nore of in terns of normal children and their
excretion to other individuals.

CHAI RPERSON  FERRI ERI : | f you are
vaccinating soneone wthin a household wth an
i mmunoconprom sed host there, the likelihood of
transm ssion would be quite good based on the data.
| don't know if Dr. Kapikian is nodding his head
there, but I don't know how far FDA would like to go
on it but I think we do need to know nore.

DR. MODLI N: You can extend the argunent,
t he obvious argunent that naturally occurring virus
represents a greater risk to the immunoconprom sed
househol d contact than does vaccine virus.

And therefore, even in the absence of data,
| guess this is alnost nore of an issue to a certain
degree, for the advisory commttees, but on the other
hand -- well, it's a major issue for the |abeling as
well. And | guess | would -- the next thing I'd |ike
to do is ask the FDA about their opinion about

including sonething like this in the label in the
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absence of any information fromthe existing trials.
CHAlI RPERSON FERRI ERI : Yes. Bef ore they
respond I'd like -- Dr. Broone, you had your hand up
per haps?
DR. BROOME: | just wanted to second your
suggestion earlier that the FDA | ook at what we know
about the circulation of vaccine strains in the

pl acebo group fromthe Venezuel an trial.

CHAI RPERSON FERRI ERI : | think we're in
agreenent . But how would FDA, in response to Dr.
Modlin -- what would suffice at this point --

"information on the responses of vaccine virus to
conprom sed hosts is unknown". You woul d consi der
putting in something that makes no clai ns?

DR. CARBONE: W' ve had sone very simlar
t hought processes here that, the obvious argunent is
that the vaccine is | ess pathogenic than the natural
di sease and t hat may -- and si nce t he
i mmunoconprom sed person as is the child, likely to be
exposed to the wild type virus, that perhaps this was
an i nprovenent.

And if you could reduce -- you at |east
woul dn't be exposing themto anything nore pathogenic
than they're going to get exposed to anyway. But of

course the vacci ne doesn't have evidence of preventing
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excretion of the wild type, so that argunment may not
be as valid.

| agree the issues of the studies in
Venezuel a and the circul ation of the vaccine strains
are inmportant because until we can find out whether
the children actually excrete vaccine virus, say
measured sequentially for a longer tinme than wld
type, that woul d beconme an inportant information about
the ability of this virus to persist in the normnal
host versus the immunoconprom sed host.

But | think the bottomline is, froma | abel
issue, at the current state we don't have the
information on the children who are associated with
i mmunoconprom sed hosts and we're currently in
di scussions as to how that should be reflected in the
| abel without additional data. It's a concern of ours
as you can tell by us putting it on this list.

M5. COLE: Excuse ne.

CHAI RPERSON FERRI ERI: Yes, Ms. Cole.

M5. COLE: Could you -- as far as the | abel

goes -- just let the public know, and physicians know
of course; | know there's a part for each one on
| abels -- that even though there's no data that, is

t here some recommendati on you coul d give them of what

action to take should this occur?
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DR. CARBONE: Well, that's the difficulty.
W can tell themon say, the package insert, what data
we have and do not have to support this. VWhat to
actually recommend is actually a quandary for us
because people were excluded from the study and we
don't know what the effect is on contacts.

DR. SNIDER. Don't you think it would say
sonething like the safety is unknown? That the
physi ci an shoul d wei gh the risk of the vaccine versus
t he natural infection, blah, blah, blah?

CHAI RPERSON FERRI ERI :  Exactly.

DR CARBONE: It's hard to nmake any kind of
definitive recomendati on w thout the information.

CHAI RPERSON FERRIERI:  Well, I'mafraid we
have to call the neeting to a close. | want to thank
everyone for their participation. W're going to have
the availability of throwng our material in this bin
here, if you wll. Anything witten that's
confidential Nancy, you would |ike back? The data
fromthe sponsors should stay here.

DR. FLEM NG Patricia, could |I nmake just
one brief, additional coment?

CHAI RPERSON FERRI ERI:  VWhat is it?

DR. FLEM NG Shouldn't be nore than ten

m nutes. Just a quick thought relative to the nore
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t han 30-week cohort.

Specifically, we have nade reconmendati ons
that 1'm very confortable with that relate to the
aggregate group, and Dr. Halsey, in fact, had nade the
point that there are concerns with an approval that
woul d be restricted. And as a statistician |I'm
particularly confortable with the perspective that we
really ought to be putting the essence of our
perspective on approvals on the entire cohort.

But if in fact, risk benefit is judged to be
adequate for marketing, | woul d encourage that special
attention be given in surveillance to looking at this
cohort. Wen we heard fromDr. 3 ass up front, one of
the major -- his argunent of one of the major clinical
issues in this setting are the hospitalization rates
that can occur with up to one percent frequency.

And we' ve seen in these data indications of
febrile illness as well as sone of these other
phenonmenon such as congenital anomalies, growth
retardation, failure to thrive, that are focused
particularly in this group.

And | would argue that if broad marketing
occurs that there be particular efforts nmade in
surveillance to assess whether the rates of these

occurrences are not in excess of the |levels of benefit
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that we hope to achieve of the nobst serious nature,

whi ch are on the nature of one percent.

Thank you.
(Wher eupon,

adj ourned at 3:36 p.m)

the Advisory Conmttee was



